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Foreword

Continuing the theme of the December 2023
issue of the journal, the cover of this issue

of The Australian Gemmologist again show-
cases an example of the wealth of Australia’s
natural minerals. In much of Murray Thompson's
personal story of collecting and cutting Western
Australian chrysoprase, he conveys joy and
wonder at the beauty of this natural material.

| would like to thank Murray for his contribution
and for sharing his life-long passions.

All articles which are published are consci-
entiously reviewed and edited, often through
many drafts, by a dedicated few who quietly
just get on with the job. Three of those people
are long-standing members of the WA Division,
Léonie Rennie, Eleanor Sanders and Susan
Stocklmayer, whose significant contributions not
only to Murray’s article but many other articles
which appear in The Australian Gemmologist,
are much appreciated.

Divisional News in this issue contains
reports of some joyful celebrations, in particular

Your Say

Hi Michelle

Wishing you all the best for New Year 2024, and writing to congratulate you on a

the 100th birthday of a NSW member,
Stan Keady. This sits alongside reminiscences
by the QLD Division on the recent passing
of one of the GAA greatest contributors,
Trevor Linton. The article chosen for from
the Archives is one of many from Trevor's
impressive list of published papers.

Part 1 of The Sergiois a deep dive by
Robin Hansen et al. into an historic carbonado
(briefly described in The Australian Gemmologist
Volume 28(1), 2022, p.34). This meticulously re-
searched paper uncovers surprising information
and model specimens that highlight the enormity
of this carbon rarity. Readers can look forward to
Part 2 of this story which will be published in the
December 2024 issue of The Australian Gem-
mologist. Another important article, written by
Francine Payette, was initiated by a significant
donation of Zambian tourmaline specimens to
the WA Division, and Francine details the major
gemmological characteristics of this verdelite
variety of elbaite.

Gemmological Spectrum describes the prov-
enance of two unique gem-set brooches, the
likes of which may be lurking in many readers’
private collections. Book Reviews cover two
recent publications: the first review honours
the life of one of the jewellery industry’s

most influential people, Harry Winston; the
second review covers the documented cultural
significance of rings throughout human history.

Exam Results list successful students from
the 2023 cohort. Congratulations to all those
students who achieved their Diplomas and to
those students who have made a successful
start to their studies.

Thank you to all contributors to the journal
for their time and efforts, and for their commit-
ment to extending and sharing gemmological
knowledge.

Michelle Clark BSc (Hons 1) PhD FGAA
Editor / Chair Editorial Committee

fine July-December edition of the Australian Gemmologist. The agates on the front cover

came out really well!

Publishing Brian Senior’s landmark article on opal formation in the Great Artesian Basin
was certainly a feather in the cap for our journal. | have known about his research for
decades and have always thought that he should publish it—and now it is out. It completes
our understanding of the interaction between artesian/surface weathering processes and
presents a hitherto unknown exploration methodology, both of which will be valuable

for our opal lectures.

Kind regards,
Dr Robert Coenraads

(Author of “The Agate Man — Sir Paul Howard”, The Australian Gemmologist, Vol. 28(4), 2023, pp.219-224)
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President’s Report

As this issue of The Australian Gemmologist
was prepared — under the excellent leader-
ship of the Editor, Michelle Clark — the GAA
across the country has been busy embarking
on this year's educational, administrative,
and promotional activities.

Educationally, the Diploma in Gemmol-
ogy has an intake of over eighty students
into the first year of the course, and we
welcome back fifty-six students, ready to
enter their second year of study.

The course is being delivered at our
teaching centres on the east of the country
using In-House (part-time) and Flexible
modes, and the smaller States are looking
forward to achieving student numbers
necessary for the effective and economically
responsible presentation of the Diploma in
future intakes.

The importance of maintaining the
highest possible standards in the content
delivery and assessment in the Diploma
course continues to be respected, courtesy
of the proactive efforts of many GAA gradu-
ates and volunteers around the country.

The curriculum continues to be assessed
and revised as necessary, and the Board of
Studies and Examinations (BOS&E) team,
led by the Chief Examiner Grant Hamid,
works diligently through the year. BOS&E
regularly source and test then distribute
new specimens to each State’s teaching
collections; as well, individual examination
sets are prepared and distributed several
times a year for the various hands-on exams
that take place as our students acquire the
competency in gem testing and identi-
fication. New and interesting gems and
treatments that enter the jewellery markets
around the world are regularly presented to
Fellows of the GAA in both laboratory and
seminar sessions run by Grant to facilitate
ongoing professional development.

The GAA is able to deliver relevant gem
theory, along with testing and competency
exams, with minimal administrative and
staffing costs. This is a source of great pride
for the many volunteers that share their
knowledge, respect and passion for gems.

Itis also, | believe, why GAA-trained
gemmologists are respected and valued in
the broader community, both locally and
overseas.

At the local levels, individual States
continue to present regular short course train-
ing sessions and the GAA website enables
the receipt of expressions of interest for
participation in introductory courses in gems,
basic gem handling, design and illustration,
pear| threading, and others.

NSW Division, with great purpose, has
scheduled a full year of short courses and is
looking forward to sharing their new premises
with the broader community. SA Division is
reaching the final stages of refurbishment
of their rooms, whilst VIC Division continues
to run courses at several levels and make
incremental improvements to a venue that has
served the GAA well for nearly twenty-five
years! QLD Division is very busy, with every
weekend in their Annerley premises used
for either Diploma studies (Gemmology and
Diamond) or assorted short courses. They also
present seminars remotely at Lightning
Ridge and Central Queensland in conjunction
with local gem festivals. WA Division has
welcomed younger members of the commu-
nity to provide them with early exposure to the
diverse world of gem materials. TAS Division,
as always, provides the most intimate and
welcoming exposure to gem lovers of all
ages and backgrounds, particularly with their
Introduction to Gem Theory and Practice
course underway as | write this.

In future issues of The Australian
Gemmologist, | look forward to sharing news
of the online course in Opal Studies that is
close to completion after countless hours
spent under development and refinement.

In addition to our regular activities,
promoting the GAA and our educational
portfolio to the broader community and
jewellery industry participants has been
made possible due to the generous support
at trade fairs around the country by both the
GAA publicity team and local volunteers,
sometimes in trying conditions!

2317

Federal News

Volunteers in many roles in dedicated
State and Federal Management Committees
work to ensure that the administration and
compliance of the GAA in all our activities
is the best possible. As the year progresses,
the results of this work will continue to
be shared.

As you read this issue of the journal, the
GAA teaching year will be well underway.
State AGMs have been held, new committees
elected, reports to members submitted, and
most importantly, newly qualified gemmolo-
gists celebrated at graduation ceremonies
as Fellows of the GAA (FGAA). Mid-year
exams will have been held or are imminent.
GAA Federal will have completed our regular
administrative Conference and Annual
General Meeting at GAA House in Victoria.
At this series of Federal meetings, the Federal
Council(s) — with all six States taking part
and representing over one thousand members
and nearly eighty years of history — will enjoy
collaborating face-to-face to consider the
many areas of activity within the Association,
and ensure positivity and progress are
ever-present in our deliberations.

| hope that you enjoy this issue of
The Australian Gemmologist and join me in
giving thanks to the contributors, reviewers
and production team as they present The
Australian Gemmologist in its newest, most
effective digital format for the presentation
of gemmological knowledge that builds
on the dozens of volumes, approximately
one hundred issues and over one thousand
articles that have preceded it.

lan Dun FGAA FGSGA
Federal President
3 April 2024

Federal News | 237



Divisional News

Divisional News
Queensland Division

Vale Trevor John Linton

2 March 1938 — 24 January 2024

One person could not do justice to the legacy of Trevor Linton so
included in this obituary are comments or thoughts sent to me from
Janelle 0'Connell, Susan Kelly, Helen Levonis and Janis Brown.

Trevor Linton was not only a brilliant gemmologist, he was also
a warm and caring man. He had an enquiring mind, always trying to
solve gemmological issues, which were usually of the technical nature.
Trevor was always ready to help students; his contributions to GAA Qld
cannot be overstated.

Trevor retired from his work in telecommunications in 1988 and
it was at this point that he started his gemmological studies. He
graduated with his Diploma in Gemmology on 8 December 1989 but
this diploma was only the first of many milestones until his death this
year. Trevor was awarded the Diploma in Diamond Technology on
27 February 1997. In addition, along the way he successfully completed
the Certificate in Diamond Grading and the Certificate in Synthetic
and Imitation Gemstones. To enhance his teaching, he completed the
TAFE Instructional Skills Course. To cap it all off he was awarded the
Research Diploma in Gemmology in 2003, one of the few research
diplomas awarded by the GAA. His thesis was entitled “Dispersion
measurements with a gemmological refractometer”.

Trevor was an active publisher. In 1992, the journal of the
Gemmological Association of Great Britain, Gem & Jewellery News,
published a complimentary review of the 2nd edition of his book
“The effective use of gemmological instruments”. Trevor loved playing
with light, instruments and photography.

He was a pralific contributor to The Australian Gemmologist.
Many of these publications, but not all, emanated from Trevor being
a member or Chair of the Federal Instrument Evaluation Committee.

A comprehensive list of his publications is included at the end of this
tribute and Trevor, please forgive me if | have missed any.

He was awarded the W. H. Hicks Prize twice. This is a prestigious
award and is not presented every year. The Federal Council may
award annually or biennially the W. H. Hicks Prize to Australian
author(s) for the best paper published in The Australian Gemmologist.

The first W. H. Hicks Prize was for the collaborative paper: Free,
J., (now O’Connell), Free, I., Brown, G. and Linton T. (1999) “Verneuil
synthetic corundums with induced ‘fingerprints™. The Australian
Gemmologist, Vol. 20(8). The second Prize was for the publication of
work undertaken in his Research Diploma: Linton, T. (2005). “Practical
application for measuring gemstone dispersion on the refractometer.”
The Australian Gemmologist, Vol. 22(8).

Trevor was an active member of the GAA Qld Management
Committee for many years. During my time as President, | appreciated
his unwavering support. His skills with the instruments were highly
valued, especially in examinations! Trevor and | invigilated many
examinations when | was the examinations officer, a job | may not
have undertaken without Trevor there to sort out any issues that
occurred with the instruments. He always made me laugh and had a
devilish sense of humour.

In his later years Trevor continued to publish but this time it
was books of beautiful coloured photos of the birds that frequented
the areas around where he lived at Wellington Point. He kept his
Facebook friends up-to-date of the antics of these birds, especially the
ospreys. Sadly, Trevor's wife Cath predeceased him and Trevor spent
his final years in care at Holland Park. Trevor's passing leaves a large
hole in our hearts.

Marilyn Healy PhD FGAA

Trevor Linton was not only a brilliant gemmologist, he was also a warm and caring man.
He had an enquiring mind, always trying to solve gemmological issues, which were usually
of the technical nature. Trevor was always ready to help students; his contributions to

GAA Qld cannot be overstated.
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Divisional News

Sometimes in life, interesting, unique people cross your path and leave an impression that
stays with you. Trevor Linton was one of those people. Trevor was a dedicated, innovative
gemmologist, who gave his time without hesitation to further education and research in the

field of gemmology.

THOUGHTS OF TREVOR LINTON

by Janis Brown FGAA

What a privilege! | feel deeply honoured to contribute to this
wonderful man’s printed eulogy. | got to know Trevor and his beautiful
wife Cath at gem shows over a twelve-year period. His knowledge

of lighting and, well, gemmology in general, continued to fascinate
me. We had a mutual love of photographing inclusions in gems,
especially diamonds.

by Susan Kelly FGAA FGA Dip DT NCJV Reg’'d Valuer
No: Q 006

In the late 1980's Trevor held the honorary position as Curator of
Instruments, which meant he looked after and maintained all our
instruments in good working order. He also chaired the Instrument
Evaluation Committee and, together with other members of the
Committee, was tasked with evaluating the usefulness and effective-
ness of new gemmological equipment that came on to the market.
Over the years, the Committee assessed numerous different types of
instruments, focusing on effectiveness and cost affordability for the
student gemmologist.

When the GAA changed location from East Brisbane to Windsor,
Trevor took charge of redesigning a new laboratory set up. The ensu-
ing years saw Trevor design and make a number of instruments,
some of these were light sources for the microscopes, fibre optic
light sources, polariscopes and different light sources for hand lens
observations. He also developed a light source for viewing the colour
change in alexandrite chrysoberyls and other colour change stones,
which was quite effective. The Instrument Evaluation Committee
also kept up-to-date with the evaluation of newer instrumentation,
eg. the Presidium Moissanite tester in 2000. In fact, the light box
Trevor made for my microscope, the polariscope and diamond
light are all still working perfectly. Trevor enjoyed developing new
instrumentation just as much as he enjoyed using his camera.

He conducted photographic workshops where participants brought in
their own camera but the lighting sources were supplied, and Trevor
would discuss each one in relation to photographing small items like
rings, and what effect the different light sources would have on the
finished photograph.

by Helen Levonis BA FGAA Dip DT Reg'd valuer Q110
Trevor Linton was the technical enthusiast. Always thinking about ways
to test gemstones to get the easiest and most reliable results. Many a
class was spent dealing with Trevor Linton’s inventions. Most successful
and useful for me were his light sources: lights for refractometers, dia-
mond grading lights, lights for the spectroscope and the fibre optic light.
When Alan Hodgkinson invented his visual optics method, Trevor spent
time on working out how the method could be useful for us. He was
always willing to share his ideas too and he set up a screen to help with
spectra. It was difficult to use but he gave it a go. Trevor maintained the
equipment at the GAA with care and dedication. Since his retirement
his absence at the GAA has left a space that no one has come close to
filling. He was a friendly, creative and intelligent man, whose love for his
family was his primary drive with gemmology a close second.

by Janelle 0'Connell BSc FGAA Dip DT

Sometimes in life, interesting, unique people cross your path and leave
an impression that stays with you. Trevor Linton was one of those
people. Trevor was a dedicated, innovative gemmologist, who gave his
time without hesitation to further education and research in the field

of gemmology. He guided so many to have an appreciation of light,
photography, instruments and learning, including writing his book on
“The Effective Use of Gemmological Instruments”- a must have for
every gemmology student. I, like many Gemmo's in Queensland, had the
honour of being taught by Trevor. Over the years. Trevor gave so much of
his time serving on the GAA Instrument Evaluation Committee, on the
Management Committee, as a lecturer, as a practical instructor, an exam
invigilator and so much more. The Queensland Division of the GAA owes
so much to him. | remember when | first became president of the GAA in
Qld, I'was a nervous newbie and Trevor and his beautiful wife Cath took
me under their wing. Cath helped me learn how to chair meetings while
Trevor was always there as a sounding board and guiding light. It is with
great sadness we say farewell to Trevor but are thankful that someone
like him chase to share his knowledge with us all.

REST IN PEACE TREVOR - Love and blessings:
Marilyn, Susan, Helen, Janelle and Janis.

Divisional News | 238247
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Publications by Trevor Linton in The Australian Gemmologist

(1989) Economical microscopes for gemmologists: T. Linton, G. Brown, Vol. 17(4), 120-121, 156-158.

(1990) A dark-field illuminator for gemmological microscopes: T. Linton, G. Brown, Vol. 17(5), 171-172.

(1990) Medo Hand® vacuum tweezers: T. Linton, Vol. 17(7), 272-273.

(1990) Treasure Chest gem tester: G. Brown, T. Linton, Vol. 17(7), 274-275.

(1990) Presidium® DiaMeter™ — System Berger: T. Linton, G. Brown, Vol. 17(8), 301-303.

(1990) Presidium® Diamond MiniMate™: T. Linton, G. Brown, Vol. 17(8), 318-320.

(1990) An inexpensive conversion unit: G. Brown, T. Linton, Vol. 17(9), 355.

(1991) A new dark-field loupe: T. Linton, M. Polita, G. Brown, Vol. 17(10), 396-398.

(1991) Polaroid spectra system: T. Linton, G. Brown, Vol. 17(10), 429-431.

(1991) The Shibuya 150 refractometer: T. Linton, G. Brown, Vol. 17(11), 468-469.

(1992) Hofer Gemstone Colorcard: T. Linton, G. Brown, Vol. 18(2), 122-124.

(1993) Gem illuminated immersion cell: T. Linton, R. Beattie, G. Brown, Vol. 18(3), 247-248.

(1993) A.G.L. portable Gem Testing Kit: T. Linton, R. Beattie, G. Brown, Vol. 18(3), 249, 256.

(1994) Presidium Diamond Fact™: T. Linton, R. Beattie, G. Brown, Vol. 18(4), 279-281.

(1994) Miniature fibre optics: T. Linton, Vol. 18(10), 329-331.

(1994) Gemlite™ polariscopes: T. Linton, B. Neville, A. Shields, Vol. 18(12), 386-387.

(1995) Jemeter™ Digital 90: T. Linton, A. Shields, B. Neville, Vol. 19(1), 8-10.

(1995) Hanneman-Hodgkinson synthetic emerald filter®: T. Linton. A. Shields, Vol. 19(2), 65-68.

(1995) The hazardous effects of refractometer contact fluid — A note: T. Linton, Vol. 19(4), 185.

(1996) The Baily light source: T. Linton, R. Beattie, G. Brown, Vol. 19(6), 250-251.

(1996) Polaroid Macro 5 SLR camera: T. Linton, S. Sultman, Vol. 19(8), 347-350.

(1997) Yttrium Aluminium Perovskite: T. Linton, Vol. 19(10), 419-420.

(1997) The gem kit: T. Linton, S. Sultman, J. Peters, Vol. 19(11), 448-451.

(1997) A new technique for detecting synthetic yellow sapphire: T. Linton, Vol. 19(12), 509-511.

(1997) Meiji Technico model GF-252 refractometer- polariscope: T. Linton, S. Sultman, G. Peters, Vol. 9(12), 513-515.
(1998) Expanded scale Eickhorst refractometer: T. Linton, S. Sultman, J. Peters, Vol. 20(4), 145-148.

(1999) Gemscan II: T. Linton, R. Pemberton, A. Cumming, B. Sweeney, N. Masson, Vol. 20(5), 182-185.

(1999) Refractometers and the pin-hole disc: T. Linton, Vol 20(6), 227-229.

(1999) Evaluation of a teaching aid for 'Visual optics”: T. Linton, Vol. 20(6), 232-235.

(1999) Verneuil synthetic corundums with induced ‘fingerprints”: J. Free, |. Free, G. Brown, T. Linton, Vol. 20(8), 342-347.
(2000) A warning — Beware of 1.815 refractometer contact fluid: T. Linton, Vol. 20(9), 373.

(2000) D-limonene — a useful immersion liquid for gemmology: T. Linton, Vol. 20(9), 386-387.

(2000) Nelson M17 gemstone cooling unit: T. Linton, B. Bretherton, Vol. 20(10), 421-424.

(2000) What's new in gem testing instruments — The Brewster-angle meter: T. Linton, K. Hunter, A. Cumming, N. Masson, G. Pearson, Vol. 20(10), 428-431.
(2000) The Hanneman refractometer: T. Linton, K. Hunter, A. Cumming, Vol. 20(10), 432-435.

(2000) Surface reflectivity of synthetic moissanite: T. Linton, Vol. 20(11), 478.

(2000) Presidium Moissanite Tester™: T. Linton, K. Hunter, Vol. 20(11), 483-485.

(2000) Dispersion measurement with the gemmologist's refractometer — Part 1: D.B. Hoover, T. Linton, Vol. 20(12), 506-516.
(2001) Dispersion measurement with the gemmologist's refractometer — Part 2: D.B. Hoover, T. Linton, Vol. 21(4), 150-160.
(2001) Brandt proportion loupe: T. Linton, A. Cumming, N. Masson, B. Sweeney, Vol. 21(4), 161-164.

(2001) Gemchecker™ professional valuation & appraisal module: T. Linton, K. Frazer, Vol. 21(5), 215-218.

(2002) New imitation gemstones from Australia: G. Brown, T. Linton, Vol. 21(7), 283-287.

(2003) Large OPL™ diffraction grating spectroscope: T. Linton, A. Cumming, K. Hunter, Vol. 21(10), 410-412.

(2003) Diamond cut grading based on red reflection instruments: T. Linton, G. Holloway, Vol. 21(10), 413-419.

(2003) Geoffrey Tombs — A pointer to inspiration: T. Linton, Vol. 21(12), 486-489.

(2005) Professional Gem Light 3: R. Beattie, T. Linton, Vol. 22(5), 210-214.

(2005) Kriiss refractometer — ER 6010: T. Linton, R. Beattie, K. Hughes, Vol. 22(6), 260-262.

(2005) Practical application for measuring gemstone dispersion on the refractometer — Using the C-F solar spectral interval: T. Linton, Vol. 22(8), 330-344.
(2006) Kriiss PO11 proportion ocular and stone holder: T. Linton, R. Beattie, K. Hughes, Vol. 22(9), 398-401.

(2006) Re-surfacing a refractometer prism: T. Linton, Vol. 22(10), 470.

(2007) Kriiss HA10 Hearts and Arrows loupe: T. Linton, K. Hughes, R. Beattie, Vol. 23(1), 29-31.

(2007) AGIL refractometer and LED light source: T. Linton, R. Beattie, Vol. 23(2), 62-63.

(2007) AGIL portable lab set: T. Linton, R. Beattie, Vol. 23(2), 84-85.

(2007) LED light sources and gemmological instruments that analyse colour: T. Linton, Vol. 23(4), 177-179.

(2008) Topaz — prismatic growth lines with associated liquid inclusions: T. Linton, Vol. 23(5), 222-225.

(2008) AGIL lllumination loupe: T. Linton, Vol. 23(5), 237.

(2008) Economy stereo zoom microscopes: T. Linton, A. Paul, R. Beattie, Vol. 23(8), 360-363.

(2009) Presidium GCG and C-Master gem calculators: T. Linton, C. Curtis, Vol. 23(11), 529-532.

(2010) Cultj Diamond Selector II™: T. Linton, A. Paul, Vol. 24(2), 46-47.

(2010) DiamondNite Tester (DN-1) — Instrument Evaluation Committee Report: T. Linton, A. Paul, I. Johnstone, K. Hunter, Vol 24 (4), 92-93.
(2011) A dark-field scope Instrument Evaluation Committee Report: T. Linton, A. Paul, Vol. 24(5), 118-119.

(2011) Hand held polariscope: T. Linton, A. Paul, Vol. 24(6), 154-155.

(2014) GAA Instrument Evaluation Committee report: T. Linton, A. Smallwood, A. Paul, Vol. 25(8), 290-291.

(2015) High intensity LED fibre optic: T. Linton, A. Paul, A. Smallwood, Vol. 25(10), 358-360.
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Divisional News

Western Australia Division

Léonie Rennie and Katie Scott

The main item on our calendar for the last part of 2023 was the
Perth Gem and Mineral Show (PGMS). Other events included
an additional Introduction to Gemmology short course, some
Christmas festivities and, in 2024, a Gems for Kids Course.

The Perth Gem and Mineral Show,
27-29 October 2023

Hosted by MinSocWA, the third of these spectacular Shows

was held in the Perth Convention Centre, a new central location
easily reached by public transport. Being designed specifically for
exhibitions, the venue was very suitable, and stalls and trading
tables were sold out. Between 6,000 and 7,000 attendees ensured
a continuous noisy buzz, and both exhibitors and sellers were kept
busy throughout the full three days.

As GAA was one of the Show's sponsors, the WA Division
took this annual opportunity to advertise ourselves and our
courses. Our President, Katie Scott, worked hard setting up our
GAA booth on the preceding Thursday and also doing several
shifts to “person” it! (Figure 1) Grateful thanks are extended
to all other helpers, including (in no particular order) lan Faris,
Kate Foley, Léonie Rennie, Michael Falocco, Hannah Barker,
Bridget Walker, Kathryn McNiven, Meg Tolcon, Helen Sitlington,
Eleanor Sanders, Francine Payette and Sarah Mendelawitz.

Figure 1. Katie Scott and Francine Payette about to start their shift at the GAA booth.
Photo courtesy of Sarah Mendelawitz.

The GAA booth was very busy throughout the Show. The Christmas and End of Year Celebrations
demonstrations of colour change and anisotropism always seem The Gem Appreciation Group celebrated a Christmas-themed lunch in
to thrill novice passersby, and the more knowing visitors engaged its last session for 2023 in November. The focus gemstone was opal and
in considerable conversation. The quiz sheet for youngsters with some interesting pieces were displayed and examined before members
a lucky dip prize was so popular we used up our 100 copies by sat down for a social lunch. The Division's Festive Celebration in
Saturday afternoon, leaving none for Sunday. Along with advertising December, including a silent auction, was a “feast for the senses”. A big
the Diploma in Gemmology and our short courses, we also sounded thankyou to Andrew Dalgleish, our inimitable MC, who did a marvellous
out what would be our inaugural course: Gems for Kids. Overall, it job throughout the night and assisted by serving platters of delicious
was a successful event (Figure 2), albeit with many people glad to food to us all during breaks in the entertainment. Thanks also to the
get home and put their feet up!! donors of the auction items.

Figure 2. Composite image
of highlights of the Show.
Clockwise from top: the
crowds on Saturday; some
friends from MinSocWA

(Nic Hebert, Susan
Stocklmayer, Ida Newton
and John Mill); Hannah (left)
and Katie with visitors at the
GAA WA stall: a magnificent
quartz and gold pendant from
Desert Fire Designs, flowers;
and gemstone displays at
members’ stalls. Photos
courtesy of Léonie Rennie
and Katie Scott.
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Additional Courses
Following the PGMS, we ran an additional
Introduction to Gemmology course, hoping
that this, plus our information evening in
November, would lead to a sizable cohort
of new students for this year. Despite good
attendances at both, potential enrolments
were insufficient to create a Gemmology 1
course for this year.

Our Gems for Kids course will hopefully
bear fruit later down the track. This course
resulted from our attendances at the Perth

Gem and Mineral Shows in 2022 and 2023,
during which we naticed young children, par-
ticularly those aged 7-11 years, had a passion
and interest in our work. The course quickly
filled and was attended by eight children and
eight accompanying adults. Eleanor Sanders,
helped by Katie Scott, prepared and ran the
course successfully during the summer school
holidays for the kids and carers on 20 Janu-
ary, 2024. The feedback was very positive,
and we are hoping to repeat the course later
in 2024.

Figure 3. Members hard at work in
the laboratory on the last open day for
2023. Photo courtesy of Katie Scott.

Although not really courses, our regular
open days during the year provided oppor-
tunities for members to visit the laboratory
and the library at Gem House and examine
their own stones or some from the collection
(Figure 3). It was great to get members
back into the lab after the limitations of
COVID lockdowns! Thanks to the organiser,
Katie Scott, and to Helen Brown and Sarah
Mendelawitz for assisting during the year.

Victorian Division

The Victorian State Annual General Meeting
was held on Thursday 14 March. The results
of the elections are as follows:

Executive Committee

President: Michael Oboler

Vice President (1): lan Dun

Vice President (2) and Secretary: Stacy Lim
Treasurer: Laura Brehaut

Public Officer: Ronnie Bauer

Management Committee
Grant Hamid
David Heiderich
Chris Holdsworth
Katherine Kovacs
Jacinta Mainstone
Katrina Marchioni
Marg Martell
Dorothy Ng

Cheryl Paton
Sophia Tornatore
Kathryn Wyatt

GAA (VIC) Education Officer, David
Heiderich, reported that we started the year
with thirty-five Gem 1 enrolments but the
expectation is that a few will withdraw as
0ccurs ever year; in comparison, last year
started with thirty-eight enrolments. David
was pleased with last year's Gem 2 results:
of the nineteen candidates that sat the final
exams, eighteen passed. This year Victoria
has eighteen Gem 2 students.

Our Curator of the Gemstone Collection,
Laura Brehaut, has continued to reorganise
the gemstone storage cabinets and enlarge
the collection by so many stones that it
necessitated the purchase of a second
museum-quality storage cabinet. Thanks to
her efforts, and the Tuesday evening crew,
we now have special teaching collections
for hand lens (inclusions), microscope, visual
optics, fluorescence, dichroscope and more!

Many short courses were run over
the past year and of special note was the
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introduction of an “on request” education
programme for a retail group that wished to
provide their staff with basic gem knowledge.
This course was presented by lan Dun, Kathryn
Wyatt, Grant Hamid and Laura Brehaut; the
diamond section was presented in co-operation
with the NSW Division who flew Jan Vlazny to
Melbourne to do the presentation. By arrange-
ment, the funding for the diamond presentation
was a gain for GAA (NSW) Division.

Victoria is continuing to develop new
short courses and Jacinta Mainstone is to be
congratulated for the drawing course which is
currently being advertised and will start during
April. The division has acquired sets of stencils
to aid with the drawings.

Thanks to all those who made the special
effort to support the working bees that took
place during the year. This effort has allowed
much accumulated junk and waste to be
disposed of to the tip.



Improvements to the building continue
and the library has new furniture which was
kindly donated by Maria Saridis whase gift
we gratefully acknowledge. The new layout
has a very welcoming feel, and we hope
members will make much use of it. Our Book
Collection is continually being enlarged and
if you have not visited it recently come in and
surprise yourself.

The GAA (VIC) Committee felt enhanced
security of the building was needed. As a
consequence, CCTV cameras and a recorder
were installed with the addition of an app that
allows keyholders to view the premises before
entering in the case of a callout. All of the first
aid kits have been checked and restocked.

Our testing and tagging has been done for the
year as has the fire safety checkups. It is to be
noted that special efforts are being made in all
areas of work safety compliance. Trip and slip
hazards have been eliminated and electrical
safety has been improved by removing many
power boards in the laboratory and having
mains power provided for each item from a
wall socket. Additional emergency downlights
called “spitfires” which turn on automatically
during a power outage are due to be installed
in lecture rooms and passages that are not
yet covered.

We continue to upgrade the downstairs
kitchen facilities. A new dishwasher has been
installed and a set of three cupboards has been
fitted for better, clean storage. Thanks go to lan
Dun and Grant Hamid for the cupboard procure-
ment and installation. The new lights under
the cabinets make for a very safe working
environment.

Thanks also go to Hamid Brothers,

Dazylyn Gems, Gem-Ed and Oblo Jewellery for
significant stone donations to the Division.

Other Jewellery, Gem and Valuer associa-
tions continue to make use of our building. U3A
hires the facilities for some of their courses.

The Exam Marking weekend in November
went well. Participants enjoyed much camara-
derie, and the opportunity to renew friendships
and engage in small talk whilst enjoying the
excellent catering under Cheryl's supervision
during the breaks. The Victorian Division looks
forward to welcoming the marking teams back
to Melbourne later this year.

During the year, Tim Dun took over manag-
ing the Victorian Division office administration
from Caroline. He has done an exceptional job
of organising repairs and maintenance as well
as all the regular office tasks. Thank you, Tim.

During the latter half of 2023 we were
visited by guest lecturers. Boris Chauviré spoke
about his research on opals; jade specialist
Dom Mok delivered a beautifully illustrated
lecture on jade and jadeite. GAA (VIC Division)
again wants to express its thanks to both
speakers for making themselves available and
adding to the pool of knowledge in Victoria.

On Friday 8 March, David Heidrich and
| went down to the Timber Yard in Port
Melbourne to set up the GAA stand at the
Jewellery Fair where we were allocated space
outside under cover (Figure 1). Our stand
had two tables to hold the competition entry
forms, GAA course information, the digital
photo frame cabinet and the TV display.

The fair was open on 9 and 10 March during
Victoria's heat wave. Compared to other
Association stands near us we can confidently
say that, in spite of the heat, we had the most
interest from attendees, and the changing
pictures of inclusions was a distinct draw
card. GAA Publicity Officer, Kathryn Wyatt,
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provided a striking new banner marketing
GAA which was appreciated by the
Victorian volunteers. Our Division wishes
to acknowledge the free space provided by
Laura Moore for which we thank her and
her team who looked after us at the Fair.

| also wish to record my appreciation to all
our GAA volunteers who turned up to tend
the stand.

Finally, recently an attempt was made
to defraud the Victoria and Queensland
GAA Divisions with a phishing scam.
Fortunately, the security systems in
place and due diligence meant the
attempt failed. Victoria has alerted all
state Divisions of the GAA to be on their
guard. A police report was made and the
attempted cybercrime noted. Please check
the security on all your private accounts.

Michael Oboler
President GAA (Victoria)

Figure 1. Michael Oboler (left) with Dorothy Ng and GAA (VIC) Education Officer David Heidrich

at the GAA stand. Photo courtesy of Kathryn Wyatt.
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New South Wales Division

The following article is to celebrate the 100th Birthday on 2 April 2024 of Stan Keady, and commemorates his unbroken 76th year
as a member of the GAA (NSW Division). Stan has been a member almost as long as the GAA has been in existence. He has been
involved in the opal industry for most of that time and his son continues to run the family opal business.

To honour these milestones, Stan was awarded Life Membership of GAA (NSW) at the recent Annual General Meeting of the
NSW Division. On behalf of the GAA, best wishes are extended to Stan on this special occasion.

Leo Hyde
President GAA (NSW Division)

Stanley Keady FGAA

Long-standing Member of the GAA, Diploma No. 104

By Rod Keady and Tony Smallwood

The Beginning

The story unfolds with Stan returning from
World War II, where he served as an aircraft
mechanic in the RAAF 78th Kitty Hawk Fighter
Squadron. He experienced combat in Dutch
New Guinea and the Southwest Pacific
Islands. Post war, Stan married and settled in
Kingsford, in the eastern suburbs of Sydney.

Like many returning veterans, securing
employment and resuming a semblance of
normality were paramount. It was during
this period that Stan rekindled his passion
for opal, experimenting with the cutting and
polishing of this gem. His burgeoning interest
led him to seek further knowledge about
other gemstones.

In 1947, Stan joined the GAA in New
South Wales and commenced his studies
at the Burton Street Campus. He graduated
in 1949 with a Diploma in Gemmology, his
fellowship certificate, numbered 104, now
a proud fixture in his South Coogee cutting
room office.

Stan's proficiency in shaping and polishing
Australia's national gemstone rapidly grew.
Recognising the limited opal supply in Sydney
due to remote mines, he began driving to
the opal fields of Coober Pedy and Anda-
mooka in South Australia, sourcing rough opal
directly from miners. This marked the start
of numerous expeditions to the opal fields
and international travels to Idar-Oberstein in
Germany, as well as Tokyo, Hong Kong, and
the coasts of the USA.

In the early 1950s, Stan journeyed from
Sydney through Dubbo to Broken Hill, then
to South Australia via Port Augusta, reaching
the opal fields. The trip to Andamooka,
1850km from Sydney, and to Coober Pedy,
2100km, was arduous, mostly on unsealed

roads paralleling the railway, and passed through
localities like Kingoonya and Tarcoola. It was a
two-day voyage in his FJ Holden.

Stan's outback tales include a memorable
episode during a return from Coober Pedy.
Arriving in Kingoonya amidst a local cricket
match, he needed a drink at the pub but found
the bar unmanned. Advised to "help himself* as
the bartender was playing cricket, Stan quipped,
"You all look under-the-weather. | might as well
join you!"

Another anecdote involved the arrival of a
"beer truck" in Coaber Pedy during the 1950s.

Its much-anticipated cargo, if not consumed
immediately, was "buried" in the opal field

for cooling. One day, a disaster struck when a
bulldozer accidentally crushed the hidden alcohol
cache, sparing only a few bottles.

Stan also recounted a rivalry with contempo-
rary Greg Sherman. When opal parcels became
available in Coober Pedy, Sydney dealers would
race to purchase them. Stan often triumphed by
driving across the country, outpacing his train-
travelling competitor. Eventually, these distances
were conquered by air travel.

The Next Generation

In 1967, Stan's eldest son, Gary, joined
the family business. By 1970, Stan and Gary,
with Peter Sweeney, established Mayneside
Industries, destined to become the world's largest
boulder opal mining operation.

Mayneside mined near Quilpie in Queens-
land, with leases at Yeppra Station among other
locations. At its zenith in 1973, it boasted several
D8 Caterpillar bulldozers, a twenty-three miner
camp, serviced by a light aircraft based in Sydney.

In 1973, then Prime Minister Gough
Whitlam's historic visit to Beijing prompted
the government to request from Mayneside a
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magnificent rough boulder opal specimen as
a gift for Chairman Mao Tse-tung.

The following year, Mayneside's range
of boulder opal jewellery, crafted by eminent
Australian designers, was showcased at the
World Expo ‘74 in Spokane, USA, and later at
Kazanjian Jewels in Beverly Hills, California.

Though most of Mayneside's opal
was flown to Sydney for processing, some
travelled by road across the Blue Mountains.
On one occasion, a truck accident scattered a
load of opal down a ravine; while most was
recovered, it is speculated that remnants may
yet be found in the Blue Mountains.

By 1976, with Gary having moved on to
pursue a career in film, music and writing,
Stan was joined by his youngest son, Rod,
who perpetuates the family's opal legacy as
managing director of Stanley L. Keady Pty Ltd.

Stan received an accreditation citation
— Master Member of Aesthetics and Visual
Literacy (MmAVL) — from the Centre of South
Pacific Studies at UNSW, on 14 February,
1992, acknowledging excellence in his field
of opals.

The Present

Now celebrating his 100th birthday, a
significant milestone, Stan is fully retired
but remains keenly interested in opal,
sagely reminding Rod: "In the opal industry,
purchasing rough is always more lucrative than
mining." Stan's life, quieter now than those
vibrant days, epitomises that of a true pioneer
of the great Australian Outback.

At the GAA (NSW Division) Annual General
Meeting in March 2024 in recognition of his
76 years as a member and for his contribution
to the opal industry, Stan was elected a Life
Member of the GAA (NSW Division).
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Behind the Scenes Tour of the Mineral
Collection at the Australian Museum

Teaghan Hall BFA

Members of the GAA, living in or visiting
New South Wales, may have had the
chance to experience the Minerals
exhibition on permanent display at the
Australian Museum. The Minerals gallery
was opened in December 2022, and
features over 1800 of the most spectacular
and rare mineral specimens from the col-
lection (Ord, 2022). Taking approximately
three years to complete the exhibition

is a must-see for anyone interested in
mineralogy, gemmology or earth science
(Pogson, 2023).

Beyond this fantastic public display
is over 80,000 specimens that make up
the rest of the Australian Museum's
mineral and rock collections (Australian
Museum, 2023). These specimens have
been collected by the museum over the
last 200 years and include specimens from
across Australia and overseas.

| was lucky enough to have the
opportunity to attend a guided tour of the
Australian Museum's Mineral Collection, Figure 1. Wulfenite specimen, San Francisco Mine, Sonora, Mexico.
and to peek behind the scenes of the mu-
seum's collection rooms. The tour, guided by
Technical Officer from the Mineralogy and
Petrology Department, Dayna McGeeney,
took approximately one hour and was an
opportunity to see how the collections are
stored, catalogued, and managed.

From apatite to zircon, Dayna took
us through the museum's extensive,
alphabetically catalogued collections,
showcasing some incredible specimens
from the major mineral species. From
large corundum deposits to azurite and
malachite from NSW, it was amazing
to see the range of minerals Australia
has to offer. The tour was also a chance
to see less well-known commercially
available minerals such as the vibrant
wulfenite specimen (Figure 1), alongside
some unusual mineral formations like the
nail hole structures in quartz (Figure 2).
Another highlight from the collection was
an amethyst specimen mined in Australia
and acquired by the museum in 1880,

demonstrating the historical as well as
material significance of the collection. Figure 2. Nail hole structures in quartz, Mount Gee, QLD.
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Figure 4: Red chalcedony, Hunter River, Singleton, NSW.

Other specimens from Australia included a large gypsum crystal from
Mount Elliot, Queensland (Figure 3) and red chalcedony from the Hunter
River at Singleton in NSW (Figure 4).

A few of the international specimens obtained by the Museum
included amazonite and smoky quartz from Crystal Peak, Colorado
(Figure 5), and amazonite from Canada (Figure 6).

Mineral groups with a range of examples within the collection were
gypsum (Figure 7), crystalline quartz (Figure 8), and banded onyx and
sardonyx (Figure 9).

Tour opportunities are available thanks to the Australian Museum's
long-standing relationship with the GAA. There will be tours open to
current students and recent graduates of the GAA in the future and |
would encourage all to take the opportunity to dig a little deeper into
these vast collections. Visual identification of mineral specimens is also
available through the Australian Museum should any GAA members like
to arrange to bring in their own specimens. NSW members can keep an
eye out for upcoming tour dates via email; interested GAA members from
other divisions can contact GAA (NSW).

Figure 3. Large gypsum crystal, Mt. Elliot, QLD.
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Figure 5. Amazonite and smoky quartz specimens, Crystal Peak, Figure 6: Amazonite from Canada.
Colorado, USA.

Figure 7. Collections cabinet of gypsum minerals. Figure 8. A range of quartz crystals.

Figure 9. Some of the Museum’s onyx
and sardonyx specimens.
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“Lemon 'n" Lime” Chrysoprase: A Brief Overview of
Chrysoprase from Marshall Pool, Western Australia

Murray Thompson BSc CF FGAA

Acknowledgements: The author is grateful to Dr Peter Downes for his chemical analysis using scanning electron microscopy, and
to Susan Stocklmayer for her gemmological analysis of the properties of the Marshall Pool chrysoprase. | am also grateful to Susan
and Léonie Rennie for their constructive comments on earlier versions of this article.

Figure 1. A carving of “lemon ‘n" lime” chrysoprase from the open cut
deposit at Marshall Pool, Western Australia, showing gradation of colour
typical of the best material. Size: 60mm x 40mm.

Introduction

Chrysoprase is a gemstone variety of chalcedony (a microcrystalline form
of silica) that contains small quantities of nickel. Its colour is normally
yellowish- to bluish-green and can vary in intensity from light to deep
green. Other ornamental varieties of the microcrystalline silica family
include agate, carnelian and onyx.

As with all forms of chalcedony, chrysoprase has a Mohs hardness
of 6-7 and a conchoidal fracture like flint. However, unlike many opaque
silica minerals, it is the unique colour of chrysoprase, rather than any
pattern of markings, that makes it a desirable gemstone for jewellery.

This article focuses on chrysoprase from Marshall Pool, Western
Australia, noting particularly a variety that is an unusual combination
of two materials: green chrysoprase and yellow-white magnesite.

The resulting attractive colour has been informally named “lemon ‘n” lime”.

A carved, free-form specimen is shown in Figure 1.

Figure 2. A typical sample of chrysoprase combined with the so-called
“lemon” chrysoprase in the host matrix of iron oxides from Marshall Pool.
Size: 100mm x 80mm.

This article begins with the origin and colour of chrysoprase,
provides a little of its history, then describes the geological sources of
the Marshall Pool variety. The chemical, gemmological and mineralogical
properties of this chrysoprase are outlined, followed by a discussion of
how the rough material can be worked into a range of shapes to exploit
the “lemon 'n" lime" colouration and the green variety of chrysoprase.

The Origin and Colour of Chrysoprase
Chrysoprase results from the deep weathering or laterisation of
nickeliferous serpentinites or ather ultramafic rocks. In the Australian
deposits, chrysoprase occurs as veins and nodules with brown goethite
and other iron oxides in the magnesite-rich saprolite zone below an
iron and silica cap. The colour of chrysoprase is due to trace amounts
of nickel compounds, in the form of very small mineral inclusions,
weathered from decomposing ultramafic rocks. The abundance of nickel
determines the strength of the green colour (Jiang and Guo, 2021).

The best quality Australian chrysoprase does not show a grey
overtone and is often described as a vivid ‘apple-green’. In general,
it has been noted that the chrysoprase from the two main sources in
Australia, Marlborough (Queensland) and Eastern Goldfields (Western
Australia), is remarkably consistent in hue, saturation and tone.
Another variety found in Western Australia is incorrectly called “lemon”
chrysoprase. Rather, it is a pale opaque lime green colour and is not a
chalcedony, but a nickeliferous magnesite. The boulder of chrysoprase
shown in Figure 2 illustrates this mineral combination.
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A Brief History of Chrysoprase
The word chrysoprase comes from the Greek ypuadc (chrysos),
meaning gold, and mpdaivov (prasinon), meaning greenish.

Chrysoprase is one of the historically early utilised semi-precious
materials. In the crafting of seals, jewellery and other objects for their
functional or aesthetic virtues, green and semi-transparent materials
were common in the Hellenistic (32330 BCE) and Roman periods.
However, materials mentioned by Pliny (23—79 CE) as chrysoprasius
also referenced plasma, prase, beryl and other green gemstones
(Frondel, 1962).

Sources for the ancient use of chrysoprase are now lost but
chrysoprase was quarried during the Middle Ages from Szklary, Lower
Silesia in Poland; polished slabs are documented in the Chapel of St
Wenceslas in Prague Cathedral in the Czech Republic, constructed at
the end of the 14th Century (Cerméakova et al., 2017). The use of the
chrysoprase in this chapel is evidence that chrysoprase deposits in
Europe were known of in the 14th Century. Of particular importance
would have been the deposits at Szklary that were rediscovered in
1740, some of which was commissioned for use in the ornamental
decoration of the Sans Souci Palace in Potsdam, near Berlin in
Germany by the Prussian King, Frederick the Great. Readers inter-
ested in the archaeological and later history of chrysoprase will enjoy
reading a recent article by Sachanbinski et al. (2023).

Geographical Sources of Chrysoprase

Whilst the deposits at Szklary were probably the largest occurrence
of chrysoprase in Europe, there are deposits known in many countries
throughout the world, including in Indonesia, Haneti in Tanzania,
Germany, Russia, Arizona, California, Brazil, and Australia.

There are two major commercial sources of chrysoprase in
Australia, each producing substantial quantities which comprise most
of the material available on the market today. The first and earliest
important source is the vast deposit found at Marlborough, Queens-
land in 1965. The second source was unearthed in Western Australia
in the Yerilla District in 1992. There are many smaller deposits in the
Eastern Goldfields and other places in Western Australia, and some
of these are named with a location in Figure 3. The source discussed
in detail in this article is the deposit at Marshall Pool. It is important
to note, however, that whilst most chrysoprase is currently produced
in Australia, it is not widely used because supplies are limited (this
point will be returned to later).

Locality and Geology of the Marshall Pool Chryso-

prase Deposit

Chrysoprase in Western Australia is found in the 600km-long
Norseman-Wiluna Greenstone Belt, a region renowned for its gold and
nickel deposits. The Marshall Pool area, located about 70km north of
Leonora on the Goldfields Highway towards Leinster, is a particularly
rich source of chrysoprase, and it has been described as a discrete part
of the highly mineralised greenstone belt in the region of Mt Clifford
(see Figure 3).

The northerly Agnew—Wiluna portion of this belt is highly
attenuated and characterized by major strike slip (wrench) faults
traceable over hundreds of kilometres, with at least two phases of
complex folding. There is a general lack of rock exposure making
mapping difficult.

Peak metamarphism expresses as lower greenschist facies
in the region of Mount Clifford just 20km from Marshall Pool. The
Mount Clifford-Marshall Pool block is characterized by gently folded
sequences of mafic, ultramafic, and felsic volcanic rocks, most of
which carry a substantial amount of nickel.

Figure 3. The location, marked with the green symbol %, of chrysoprase deposits
in the Norseman-Wiluna Greenstone Belt, Western Australia.
(Map based on Fetherston et al., 2017, p.129.)

Figure 4. Local geology at Marshall Pool, showing the ferruginous caprock
at the top of the image and nodules of magnesite/chalcedony. The cliff is
approximately 8m high.
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Figure 5. Some of the nodules of gem rough dug from the substrate at the
Marshall Pool deposit. Sizes are variable.

Figure 6. One of the large nodules composed of magnesite, iron oxide and partly
weathered chrysoprase of variable quality. Size: approximately 420mm x 320mm.
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The Marshall Pool structure is estimated to be at least 15km
long and rises approximately 10—20m above the plain. The company,
Precious Gems of Western Australia Pty Ltd, has workings at the
north end of the geological structure which the author visited in
August—September, 2019. It is these newer workings that are the
focus of this article.

Chrysoprase occurs either in magnesite/chalcedony nodules or
as discrete nodules in the ferruginous caprock (Figure 4). Both the flat
sheeted and the wider vertical veins are surrounded by carbonate
alteration. The magnesite nodules and veins are commonly enveloped
in a green siliceous material, informally termed “limecrase”, a mix
of magnesite and chrysoprase, which, in turn, may be surrounded
by chrysoprase.

Green colouration of the veins was noted at the original workings,
within two metres of the surface and below a caprock of light brown
magnesium carbonate crust, or “magcrete”. Darker green material
was noted at depth, in thick veins and nodules, and in areas of more
massive rock. The chrysoprase enveloping the magnesite nodules
is commonly dark coloured, translucent and free of inclusions. Near
the surface, the magnesite-rich segments of the nodules have been
leached, leaving cavities, and the chalcedony adjacent to the cavities
and vein edges are coloured white. Weathering has leached the green
colouration from the chrysoprase at the surface.

Description of Gem Rough from the Marshall Pool

Chrysoprase Deposit

The gem rough material from the Marshall Pool deposit that the
author inspected and has subsequently worked, presents primarily
in nodular form with sizes ranging from less than 100g to boulders
in excess of 350kg (Figure 5). Larger boulders have been noted at
the site, but it is difficult to lift them! Vein material has been almost
non-existent in the most recent workings.

The nodules consist of a large portion of magnesite, both
weathered and unweathered, iron oxide material, detrital carbonate
infill, and partly weathered and poor to high quality chrysoprase
(Figure 6). Pure, high-grade nodules are rare, the largest seen being
1.1kg. Almost all nodules have gem quality chrysoprase present that
could be cut but of more interest to the gemmologist is the transpar-
ency and variety of colour of the material.

Why is the colour variable? Is it related to the proximity of the
material to the surface, or is it due to the weathering in a shear-zone,
or perhaps it is the presence of anather type of chromaphore? It has
been recorded that chrysoprase fades when subjected to heating and/
or sunlight (Fetherston, et al., 2017). Could this colour variation be due
to dehydration? In the author’s experience, yes, it is. Cutters (including
the author) in the workshop have commented on the change of colour
in some pieces as they have been worked, over a period of just a few
days. That observation is by no means a scientific analysis; however,
working closely with a lot of similar material over long periods of time
does lead to a familiarity and appreciation that is more than just a
casual observation. Also, several cutters from separate locations have
noted the increasing translucency of the material through the polishing
stages from the coarse sanding, and this has a noticeable effect on the
colour. The lightening of colour coupled with an increasing translucency
sometimes results in a ‘glow” in the appearance, almost as if there is an
internal light source.

The pronounced desiccation of the chrysoprase surface into
the underlying yellow magnesite is very noticeable on all nodules,
but at present this author does not have an adequately researched
explanation. These cracks are often infilled by an iron-rich carbonate
compound, leached down from the regolith above over millennia.
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Comparison of Chrysoprase from Marshall Pool with

the Deposit in Marlborough, Queensland
The chrysoprase deposits at Marlborough, Queensland, are also hosted
by steep-dipping shear zones within ultramafic rocks. Weathering and
laterization have also removed some of the green colouration (Figure 7),
but this can persist to depths of 10-40m (Rolfe, 1993).

Geologically, the deposit at Marshall Pool is similar to that at
Marlborough, having the same host rock and structural control.
The chrysoprase material at both deposits is also similar. However,
compared to the mineralisation at Marlborough, the mineralisation at
Marshall Pool has a higher density of chrysoprase-carbonate veining,
and a shallower depletion of colour. It also has a flatter dipping
structure (Rolfe, 1993). These features indicate good prospects for the
Marshall Pool deposit, the extent of which is not yet clear.

Chemical Composition of Marshall Pool Chrysoprase
Dr Peter Downes at the Western Australian Museum kindly undertook
scanning electron microscope (SEM) analysis with an integrated energy-
dispersive spectroscopy system to determine the role of nickel in the
colouring of the Marshall Pool chrysoprase using one cut specimen.

The analyses from three positions on the specimen, as shown
in Figure 8, confirmed the presence of nickel with a significant range
between 0.73 to 0.94 normalised weight % nickel. The highest nickel
value was taken from a lighter coloured portion of the specimen that
additionally showed the highest magnesium content and it would be fea-
sible to interpret that a magnesium carbonate component in the material
could also be nickeliferous. These preliminary results confirm nickel as
the chromophore of the chrysoprase. However, the nickel compound
resulting in green colour is not established using this technique.

Figure 7. Samples of chrysoprase gem rough from Marlborough, Queensland. Sizes: (left) 100mm x 50mm; (right) 70mm x 40mm.

Element % weight
Oxygen 51.68
Silicon 46.88
Nickel 0.78
Magnesium 0.38
Element % weight
Oxygen 49.38
Silicon 48.75
Nickel 0.73
Magnesium 0.54
Element % weight
Oxygen 50.478
Silicon 4477
Nickel 0.94
Magnesium 3.13

Figure 8. Normalised % by weight results for three points on a sample of chrysoprase from Marshall Pool.
The percentages for nickel are in bold. Size: 35mm x 18mm.
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Gemmological Properties and Mineralogical The refractive index from a polished surface gives a diffuse
Examination of Marshall Pool Chrysoprase reading.at ~1.95. Inspection of the absorption.spectru.m reveals no
In Figure 9, a polished specimen of chrysoprase in reflected light shows absorption bands but there are strong transmission windows of

its uniform green colour. The same specimen remains fully bright lit in green, yellow and a small part of the orange/red and the spectrum
various positions by transmitted light and under crossed polarized filters 1 foreshortened at both th‘? blue and red positions. Under a Chelsea
(Figure 10); this response is characteristic of a polycrystalline material colour filter (CCF), the specimen appears grey-green.

with no textural orderliness. Under transmitted light, there is patchiness ~ To gain more information about the mineral composi-

of the green colour within the specimen, and a narrow band of lighter tional information a sliver was removed from the chrysoprase and
colour through the centre section (arrowed on Figure 10). Other areas examined under a polarising microscope. The image in Figure 11 is a
of lighter colour are the relative thinner zones of the shaped piece. photomicrograph of the sliver and shows that the specimen consists
The specific gravity of the specimen shown in Figures 9 and 10 was of a mosaic of irregular quartz crystals of various mixed states.
obtained by hydrostatic weighing and is 2.63.

Figure 9. Polished specimen Figure 10. The same specimen of chrysoprase shown in Figure 9 in two different orientations over cross-polarisers in a
of Marshall Pool chrysoprase transmitted light field. The depth of colour varies with thickness, thus showing white on the thinnest edge.
in reflected light. Photo courtesy of Susan Stocklmayer.

Size: 46mm x 33mm x 14mm;
weight: 23g. Photo courtesy of
Susan Stocklmayer.

Figure 11. Photomicrograph of a sliver of Marshall Pool chrysoprase viewed under cross-
polarised light with quartz in granular and fibrous habits of various sizes. Field of view is
<Tmm, magnification x200. Photo courtesy of Susan Stocklmayer.
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Conclusions

From limited tests and observations, the mineral sliver shows that the
chrysoprase has a predominantly polycrystalline quartz composition
consisting of a mosaic of irregular shaped quartz of varying sizes.

The gemmological results are consistent with this quartzose identifica-
tion. The lack of absorption bands in the visible spectrum and absence
of pink-red colouration under CCF are indicative of the material having
no trace amounts of chromium. Chromium is a natural cause of green
colour in other varieties of chalcedonic quartz, such as that found in the
Newman region of Western Australia (Fetherston et al., 2017)

Chrysoprase is not a single mineral but an assemblage of silica
(Si0y) minerals, and analyses of chrysoprase specimens from around
the world “show very diverse microstructural forms [of silical,

e.g. fibrous, radial-fibrous, spherulitic (globular), checkerboard-like,
mosaic, rosette and mixed” (Sachanbinski, et al., 2023, p.5).

In summary, the chemical, mineralogical and gemmological results
have established that the cabochons and mineral specimens tested
would be termed chrysoprase, a microcrystalline quartz material
coloured by the presence of nickel as the major chromophore.

Working the Gem Rough
Buying parcels of translucent, gem-grade chrysoprase, either in the
field or the workshop, is fraught with issues. As already alluded to at
mine-scale level, there are changes within every nodule of the Marshall
Pool material, whether they be fist-sized or weighing hundreds of
kilograms. Figure 12 shows the washing of a large nodule to reveal the
colour change within. Every novel geachemical combination of silica,
nickel, magnesite, and oxide minerals is visited within this gem medium.
It is, then, the gem cutters’ business to unpack these nuances, add them
to their knowledge bank, reinterpret, resolve, and move on again. ..
sometimes quite tentatively.

Rough material containing chrysoprase is tough to saw, grind and
shape. Over decades of processing this material, the author has found
that sawing the rough gives the best insight as to the quality of the

specimen. Even so, the diamond blades on the slabbing saws need to

be checked constantly for sharpness as they glaze up quickly. Glazing
occurs when a diamond saw is cutting material too soft to wear away

the bonding material that encases the diamond grit, or when a hard,
fine-grained material, like chalcedony, is insufficiently coarse to wear the
bonding and expose new diamonds. Saws are de-glazed by cutting into an
abrasive material to expose new diamond cutting zones.

Interpretations of cutting in terms of the variation in

mineralogical structure and colour

When cutting, for the author, it is geologist meeting lapidary appreciat-
ing the association between the ironstone matrix and chrysoprase,
particularly when it has a little silicate crust added for good measure!
Figure 13 (left) shows this silicate crust on the right edge of the speci-
men. The tri-coloured specimen (Figure 13, right) demonstrates the three
common variably-coloured materials that make up this gem along the
northern section of the Norseman-Wiluna Greenstone Belt. The tough,
light green to yellow magnesite is the gem variety of a normally white
weathered rock that is found in every open-cut nickel mine along the
Norseman-Wiluna Belt. Light coloured chrysoprase is found and col-
lected from the same belt, the colour provided by nickel leached from the
surrounding host rock by surface-water over millennia. Lastly, ferricrete
(a siliceous iron oxide, usually stratified and very tough to penetrate even
with heavy mining equipment) is found throughout Western Australia.

To get all three coloured materials together in a fine-grained, semi-
translucent piece of gem rough that takes a very high polish in just a few
centimetres is uncommon but is very rewarding to cut and shape.

Figure 14 shows material with the two colours, informally named
“lemon ‘n’ lime”, a chrysoprase that seems to be a specialty of the
Marshall Pool deposit, as the author has not seen it elsewhere in a
worked form. The gradation of colour is a very attractive feature of
this very particular chrysoprase; it is difficult to source even from the
kilograms of potential material at Marshall Pool.

Figure 12. A broken nodule of green chrysoprase after washing to reveal shades of colour.
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Figure 13. Examples of interpreting the mix of different minerals in rough material. Both specimens show the brown ferruginous crust at the base.
Left: the light-coloured silica crust (arrowed) is used to edge the polished specimen. Size: 50mm x 22mm.

Right: the lemon-coloured magnesite at the top grades into chrysoprase of increasing depth of green towards the bottom. Size: 50mm x 30mm.

Figure 14. Two examples of cut material. Sizes: (left) 33mm x 18mm; (right) 23mm x 15mm.
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Figure 15. Halves of the nodule of Marshall Pool chrysoprase, showing gradation of colour from

almost white to green; each half approximately 85mm wide.

Figure 16. An interesting combination of whitish magnesite and apple-green
chrysoprase, reminiscent of sea foam, shaped as an attractive cabochon.

Size: 40mm x 30mm.

Another of the interesting colour combina-
tions from Marshall Pool is illustrated in
Figures 15 and 16. The magnesite portion of the
nodules is white, as shown in the split nodule
(Figure 15). The region of gradation between
white and green is reminiscent of an ocean
wave: white foam in a green sea and informally
it could be described as “sea foam”. When cut
appropriately, the very fine-grained magnesite
intermixed with equally fine, translucent
chrysoprase makes a spectacular combination
(Figure 16).

While the author's preference is to fashion
all the various minerals around chrysoprase
into a whole piece, sometimes the pure rich-
ness of translucency and colour of the green
chrysoprase has to be celebrated for what it
is. The high-domed cabochons are beautiful to
work as they hold colour so well due to their
depth, a feature quite evident when working
through the various sanding and polishing
stages. Figure 17 shows an experimental
carving of some of the chrysoprase from
Marshall Pool in another attempt to capitalise
on the depth of colour; Figure 1 also shows a
carved piece but which exploits a mixture of
the “lemon ‘n" lime” colours.

Figure 17. Chrysoprase from Marshall Pool carved as a large flower,

approximately 60ct.
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Availability of Chrysoprase Internationally
In Australia, particularly in Western Australia, the lapidary and mineral
fraternity see a good deal of chrysoprase; at times almost swamped with
it. However, globally, this is a very real and gross anomaly. Sachanbifiski
et al. (2023) remarked that the chrysoprase market has varied over the
centuries, with the discovery of more sources matched by increasing
demands from craft workshops; they consider the peaceful green colour
of chrysoprase to be desirable, with green generally believed to have a
positive effect on the human spirit. Sachanbinski et al. also list some of
the well-known jewellery designers who have worked with chrysoprase
and note that in current markets, chrysoprase is sought after because of
the decorative value of its colour. High quality chrysoprase, particularly
when pieces are well-crafted, commands high prices, as does antique
jewellery featuring chrysoprase.

A comment from Dr Hobart M. King (a GIA graduate) appropriately
sums up the current commercial position of chrysoprase:

"Although chrysoprase is a highly valued variety of chalcedony, it is
rarely seen in the gem and jewellery market. Thus, it is out-of-mind
with the average jewellery shopper. It is rarely seen in commercial
Jewellery because stones of consistent colour and calibrated sizes
are difficult to obtain in large quantities. Chrysoprase is most often
seen in stores and on websites that sell designer, limited produc-
tion, or one-of-a-kind jewellery items”. (King, 2021)

Sometimes it is only by chance that the best rough materialises at all,
and that it is perseverance by both the miner and the lapidary that pays
off in the end to create a beautiful piece from Australian chrysoprase.

AUSTRALIAN
OPAL CENTRE

FOUNDE

JOIN US IN BUILDING
A GLOBAL ICON FOR
AUSTRALIAN OPAL
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Green Tourmaline from the Hofmeyr Mine,

Eastern Zambia

Francine Payette MSc (Geol) FGA FCGmA DipDT

Abstract: Zambia is recognised internationally as a major producer of copper, cobalt, and emerald from its Copperbelt province.
In the east of Zambia, gem-bearing pegmatites contribute to the mineral wealth of the country producing deep blue aquamarine,
morganite, tourmaline, and many other gem species. A few years ago, the Western Australian Division of the Gemmological
Association of Australia received a donation of gem-quality green tourmalines from the pegmatites of the Hofmeyr mine, south of

Nyimba, eastern Zambia.

The tourmalines were analysed using standard gemmological instruments, and their chemical composition was determined
by scanning electron microscope equipped with an energy-dispersive X-ray spectrometer (SEM-EDS). The gemmological
and spectroscopic properties of tourmaline from this locality are consistent with properties of tourmaline from other localities
worldwide. The SEM-EDS analyses indicate that the tourmalines are the verdelite variety of elbaite.

Keywords: green tourmaline, pegmatite, Hofmeyr mine, eastern Zambia

Introduction

In late 2020, the Western Australian Division
of the Gemmological Association of Australia
(GAAWA) received a donation of gem-quality
green tourmalines from Zambia by the Dr John
Daniels Succession. This gift has initiated this
study by the author, who had already been
studying tourmalines (Payette and Klemm,
2011). The donation consisted of twenty-one
rough samples that were added to the study
collection of the GAAWA.

The green tourmalines from the Zambian
locality occur mostly as hexagonal prisms,
highly transparent and mostly free of inclu-
sions. These attributes make the tourmalines
well suited for faceting (Figure 1).

This paper will examine the history and
geology of the deposit, and will document the
composition and other properties of the green
tourmalines.

Geological Setting

The gem-bearing pegmatites of eastern
Zambia developed during the latest stages

of the Pan-African tectono-metamorphic
event involving the Gondwana supercontinent
(Porada, 1989). They are the result of tectonic
and magmatic activity responsible for the
formation of the Southern Irumide Belt and
are related to the late stages of the intrusion
of the Sinda Batholith at ~480 Ma (Johnson
et al., 2006).

The Australian Gemmologist | January —June 2024 | Volume 28, Number 5

Figure 1. Green tourmaline from Zambia which is
highly transparent and mostly free of inclusions.
Left: 44.60ct crystal, right: 9.62ct faceted
tourmaline which were part of the study sample.

The main rock units in the belt are
high-grade gneisses and granitic rocks of the
2680-2050 Ma Basement Complex, as well
as metacarbonates, schists, metavolcanics,
and quartzites of the 2050-1355 Ma Muva
Supergroup (Kamona, 1994). The pegmatites
intrude the paragneisses and schists of the
Basement Complex and Muva Supergroup
(Figure 2); they are commonly composed of
quartz cores with outer zones of microcline
feldspar. Pegmatites containing aquamarine
and tourmaline are abundant and they are at
the centre of small-scale mining in the region
(Kamona, 1994).



Figure 2. Simplified geological sketch map of Zambia.
Modified from Thieme and Johnson (1981).

Geographical Setting

Gem-quality tourmalines of almost all colours
have been mined from many areas in eastern
Zambia (Figure 3). Around Lundazi, at the
northeast end of the Mozambique belt,
multicolour (Thomas, 1982; Johnson et al., 1997)
and yellow (Laurs et al., 2007) tourmaline have
been described in the literature. The Chipata
area, in the centre of the belt, is the source of
yellow (Schmetzer and Bank, 1984) and red to
brownish-red tourmaline (Koivula and Fryer,
1985). From the Nyimba area, in the south, red
and green tourmalines have been sourced for
many decades (Kamona,1994; Milisenda et al.,
2000). More to the west, pegmatites in the area
of Mkushi (Milisenda et al., 2000) produce pink,
red and green specimens.

The green tourmalines described in this
paper come from the Hofmeyr mine near the
town of Nyimba, Eastern Zambia, very close to
the Mozambique border (see Figure 3). The mine
was named after the nearby Hofmeyr mission.
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Figure 3. Some areas in eastern Zambia
where tourmaline has been mined.
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Figure 4. Recent working on the pegmatite. Photo courtesy of Leonhard Klemm.

The pegmatites in this area formed as km-long lenticular, elongated
bodies. They are very thick (20-50m) with inner core zones that are
3-6m wide and hydrothermally altered (Milisenda et al., 2000).

The tourmaline at Hofmeyr mine has been mined from both eluvial
and primary (pegmatite) deposits (L. Klemm, personal communication,
24 November 2023). The large pegmatite vein has been worked by
benching, and deep pits and shafts testify to intense mining activities
(Figure 4). Countless small holes have been dug into the soil below the
pegmatite body, mining for alluvial stones (Figures 5 and 6).

History of Mining and Production

It is well known that the Hofmeyr mine has produced very fine
tourmaline of all colours for decades. The colour of the tourmaline from
this mine varies from pink to deep red; dark blue, blue, blue-grey and

Figure 5. Mining the soil for alluvial stones below the pegmatite.
Photo courtesy of Leonhard Klemm.

Figure 6. One man, one pit. Photo courtesy of Leonhard Klemm.

turquoise; green, olive-green and bottle-green (Lukusuzi River, 2017;
Milisenda et al., 2000). The Hofmeyr pegmatite is also host to very
fine aquamarine (Chadukwa, 2018).

However, very little information is available on the production of
tourmaline from the mine. The first available report, by Jourdan (1990),
mentions that tourmaline at Nyimba was mined by the small-scale
producers Mindeco Small Mines. It appears that at one point in time,
illegal miners mined black and green tourmaline, and pink quartz at
the abandoned site that used to belong to the Mindeco Small Mines,
(Chadukwa, 2018).

According to reports from U.S. Geological Survey (USGS) Minerals
Yearbook — The Mineral Industry of Zambia (Coakley, 1999, 2000, 2003;
Table 1), tourmaline was recovered regularly between 1995 and 2003
from the mine.

Table 1. Tourmaline production from various artisanal operations at Kalunga Wbeba Mine, Eastern Province, and Hofmeyr Mine near Nyimba

(Coakley, 1999, 2000, 2003).

Year 1995 1996 1997 1998

1999 2000 2001 2002 2003

kg 2000 4150

2000 2000 25619 25755 25000
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Even if the USGS reports do not give the specific production of green
tourmaline from the Hofmeyr mine, it appears that tourmaline production
from the area was quite important during the years 2001-2003.

Large production of green tourmaline from the Hofmeyr mine is
mentioned in a report from the Zambian partner of Dr John Daniels:

“At that time nearly all the tourmaline product in Zambia came
from a mine known locally as Hofmeiers’ [sic] Mine which is located
nearby a small town called Nyimba in the eastern part of Zambia
very close to the Mozambique border. Some very fine material came
from there. The green tourmaline | sent over also came from there as
did much of the pink/cranberry material.

“Production at this location has fallen to a mere trickle as
opposed to the flow we had before.

“Interestingly, there was very little separation in the variety of
colours that were found in single veins of material. A large variety
often came from a single pit that was dug. " (Extracts from an email
to Dr John Daniels from his Zambian contact, 2004).

It would seem that the mine had been dormant for a while and
started production again in 2010 under a new licence held by a
cooperative run by the local communities. In 2013, Lukusuzi River was
founded as a private initiative to support local Zambian artisanal miners
(Lukusuzi River, 2017).

It appears that the town of Nyimba economic backbone is mainly
based on mining at the nearby Hofmeyr mine (Tracks4africa, 2019).

Materials and Methods

A lot of 390 well-formed crystals and crystals fragments (locally referred
to as “gem balls”) of green tourmalines from the Hofmeyr mine was
available for examination. From that lot, five specimens were selected
for faceting. The five faceted stones (5.50ct to 9.62ct) and eighteen
crystals (12.62ct to 56.00ct) were selected for further analysis; these
were chosen to represent the variety of material on hand (Figure 7).

Sample preparation

Three flat surfaces had been polished on twelve of the samples as
follows: one surface was polished in a direction parallel to the c-axis,
the second surface was polished in a direction perpendicular to the
c-axis, and the third in a random direction.

Two specimens were sliced to allow for the observation of internal
growth features. From one specimen, two slices were cut in a direction
parallel to the c-axis, and from the other, two slices were cut in a
direction perpendicular to the c-axis.

Finally, three specimens were selected for the chemical analysis.
One of the specimens had a flat face polished in a direction parallel to
the c-axis, and two specimens had a flat face polished in a direction
perpendicular to the c-axis. The specimens were then coated with
carbon; carbon coating is valuable to make non-conductive samples
amenable to scanning electron microscopy energy-dispersive spectros-
copy analysis (SEM-EDS).

Flat surface preparation and polishing was conducted in the
workshop of the Western Australian Lapidary and Rock Hunting
Club Inc., and the carbon coating was performed at the Centre for
Microscopy, Characterisation and Analysis (CMCA), University of
Western Australia (UWA).
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Analysis

The tourmalines were analysed using standard gemmological instru-
ments. Specific gravity was calculated by hydrostatic weighing for the
twenty-three specimens selected. Refractive indices were measured for
the five faceted stones and for twelve of the available crystals on which
three flat surfaces had been polished. Polarisation behaviour was noted
using a standard polariscope, and the pleochroism was noted using a
dichroscope.

Furthermore, the five faceted stones were examined with a
Chelsea filter, a short-wave/long-wave ultraviolet lamp, and a desk-
model spectroscope. Internal features were observed using a standard
binocular gemmological microscope.

Chemical analyses were conducted by SEM-EDS on a JEOL
JCM-7000 desktop Neoscope at the CMCA, UWA.

Desktop SEM-EDS system, even with a minimal configuration, can
be used to accurately quantify most common major and minor elements
in rock materials (Chen et al., 2023). With adequate standards and
calibration, desktop SEM-EDS provides accurate analyses for tourma-
line species classification (Beckett-Brown et al., 2023). However, for
the purposes of this study, qualitative analyses only were performed.

Figure 7. A sample of 140 rough tourmaline crystals examined in this study.
They rest on an A4 white sheet of paper and are only partially lit. They appear
almost black except when viewed with a bright light and represent the larger
portion of the lot available (second crystal in top row is about 17mm x 19mm).

Green Tourmaline from the Hofmeyr Mine, Eastern Zambia | 258 — 267



262

Results and Discussion

Appearance of rough material

The rough samples (some of which are illustrated in Figure 8) occur
mostly as prismatic crystals with a hexagonal cross-section. From

the lot of 390 specimens examined about 45% are stubby and large
(Figure 8, A and B); 10% occur as thin prisms (Figure 8, C); 40% are
short with rounded top and bottom surfaces showing conchoidal
fracture, creating an overall nodular shape (Figure 8, D); and about 5%
are misshaped, probably because some crystals have broken apart
during transport from the pegmatite to the alluvial ground. Many
specimens show more or less worn surfaces and some have remnants
of the red laterite soil from which they were mined (Figure 8, C and D).

Striations parallel to the c-axis are evident on the sides of most
of the specimens, which is a characteristic feature of tourmaline.

In tourmaline, the prism faces consist of a combination of hexagonal,
trigonal and ditrigonal prisms. The striations are caused by oscillatory
combination of the trigonal prism (1070) and the hexagonal prism (1120)
(Rutley, 1970; Figure 9).

On some of the specimens, the striations were lined with colourless
to white material with a vitreous lustre, which contained fine, long
prisms of black minerals (Figure 10). These minerals are likely to be
massive quartz associated with slender crystals of black tourmaline.
The presence of quartz and tourmaline as a coating on the green
tourmaline suggests that the evolution of the Hofmeyr pegmatite
involved more than one stage of tourmaline crystallisation.

Figure 8. The green tourmalines occur as
hexagonal prisms, often with longitudinal
parallel striations. Red laterite soil is still
attached to the surface of many specimens.

A: stubby crystal, 17 x 19mm, 52.73ct
B: stubby crystal, 17 x 17mm, 44.61ct
C: thin prism, 9 x 14mm, 12.62ct

D: short nodule, 14 x 9.25mm, 15.25¢t

Tri-icHaI_strm_
m {1010}

Figure 9. Vertical striations on prism faces parallel to the c-axis are
caused by oscillatory growth between the trigonal prism and the
hexagonal prism.
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Figure 10. Left: on the surface of this specimen, a thin coating of whitish quartz is observed in one striation. Fine long prisms of black tourmaline are
included in the quartz (the arrow points towards one of the inclusions of tourmaline). Height of specimen is 19.31mm. Right: a closer look at some of the
fine long prisms of black tourmaline included in the quartz (top arrow points to the same tourmaline inclusion as the one in the left image). Height of field

of view is about 3.5mm.

Gemmological properties

The gemmological properties of the green tourmalines from this locality
are consistent with properties of tourmalines from other localities

worldwide (Table 2).

Table 2. Gemmological properties of the green tourmalines.

Optic character

Uniaxial negative

Refractive indices

ne varies between 1.620 and 1.621
n. varies between 1.639 and 1.640

Birefringence 0.018-0.020
Specific gravity 3.07-3.10
Chelsea Filter Green

LW and SW UV fluorescence Inert
Absorption spectrum None seen

Pleochroism

Strong dichroic reaction
Green and brownish-orange

Microscopy and inclusions
Internal features of the five faceted stones, the twelve rough
specimens on which three flat surfaces had been polished, and the
two sliced specimens were observed using a standard binocular
gemmological microscope. All faceted stones show strong doubling
of the back facet edges, a common characteristic of tourmaline,
regardless of its source.

All specimens appear clean internally, with the exception of a
few stress fractures observed in some of the twelve crystals; these
fractures are associated with the lapidary work.
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Unexpected discoveries can sometimes reward careful observation.

In one slice, growth tubes aligned parallel to the c-axis were observed
(Figure 11), some of which contain fluids and/or foreign material.
These tubes do not originate from the base of the host tourmaling;
instead, they are initiated by guest minerals present inside the host
(Figure 12).

Pleochroism
Depending on the viewing angle, green tourmaline can show green or
brownish-orange colours. However, in some specimens the pleochro-
ism is so extreme that the two colours can be seen at the same time
with the unaided eye (Figure 13).

This pronounced dichroism is also reflected in the thin slices;
slices cut parallel to c-axis show shades of green and slices cut
perpendicular to the c-axis show shades of orange (Figure 14).

Figure 11. Left: a set of growth tubes
(arrowed) aligned parallel to the c-axis
was observed in only one of the sliced
specimens (height of specimen is
15.4mm). Centre a closer look at the
growth tubes (height of field of view is
7.5mm). Right: cluster of guest minerals
that initiated the growth of the tubes
(width of field of view is 0.8mm).

Figure 12. The growth tubes do not always start at the foot of the host
tourmaline. They are often initiated by some obstacle such as guest minerals.
(a) first growth step; (b) inclusions attached to the crystal; (c) final growth step.

It is clear from Figure 12 that after a first growth step (a), inclusions (cluster

of minerals in this case, as illustrated in Figure 11) became attached to the
growing crystal (b). In the next growth step (c), the presence of these inclusions
prevented tourmaline material being deposited above the cluster of minerals, in
the direction of growth. As a result, elongated tubes formed in the direction of
the crystal growth. These tubes may end within the host mineral; they may also
reach the surface at the end of the growth, as seen here.
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Figure 13. Pronounced dichroism, green and brownish-
orange, seen with the unaided eye. Specimen is
approximately 17mm x 17mm x 19mm.
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Inner morphology

At first glance, besides their pronounced dichroism visible
with the unaided eye, the tourmalines looked quite uniform

in colour. However, when tourmaline crystals are sliced and
ground to an optimum thickness, coloured zones and other fine
features become visible (Rustemeyer, 2003, 2021, 2022).

Two specimens in the lot were selected and cut as thin
slices in order to study their internal growth features (Fig-
ure 14). From one specimen, two slices were cut in a direction
parallel to the c-axis. In these slices a dark root was observed,
overgrown by gem tourmaline that shows simple pyramidal
colour zoning, of different shades of green (Figure 14, left).

In the slices cut perpendicular to the c-axis, different
geometric patterns appear (Figure 14, right). These features
are mostly triangular in shape. This type of colour zoning was
called ‘delta structure’ by Rustemeyer (2003) and are within
the face triangular pyramid. A green-coloured rim is seen in the
sector zone of the prism layer.

These variations in colour and pleochroism are common in
strongly coloured tourmalines and highlight internal changes
in composition. The chemical composition of the delta features
and the pyramidal sector zone of the green tourmaline from the
Hofmeyr mine remain to be analysed.

Figure 14. Left: slice cut parallel to the c-axis shows simple pyramidal colour zoning in
shades of green in transmitted light. The dark root is not a common feature of the green
tourmaline from the locality; specimen is 18 x 14 x 2.5mm.

Right: slice cut perpendicular to the c-axis showing delta-shaped features in shades of
orange inside the triangular growth zone, with green-coloured rim in the sector zone of
the prism layer in transmitted light. The delta features (arrowed) in this specimen are
mostly a truncated triangular shape; specimen is 15 x 10 x 1.5mm.
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Cut stones

In tourmaline, the colour is darker looking down the c-axis (the w-ray is
usually the darker of the two colours). Thus, dark-coloured rough mate-
rial is oriented with the table parallel to the c-axis to produce lighter
coloured gems. In paler coloured tourmalines, the opposite orientation
is used with the table perpendicular to the c-axis to maximize the colour
of the cut stone.

The green tourmalines of this study display a pronounced pleochro-
ism of two colours of different hues. In order to assess which orienta-
tion produces a gem with the most pleasing face-up colour, some rough
was cut with the table perpendicular to the c-axis and other rough was
cut with the table parallel to the c-axis. The rough material which was
cut with its table parallel to the c-axis produced a gem which nicely
displays the green colour in the face-up position (Figure 15).

Chemical analysis

The chemical composition was determined by qualitative analysis using
energy-dispersive x-ray fluorescence. Major amounts of alumina and
silica were detected; there were minor amounts of sodium, iron and
magnesium; and traces of manganese and titanium were recorded.
Based on these results, it is reasonable to determine that the green
tourmalines are the verdelite variety of elbaite (colour-based varietal
name; Henry et al., 2011). Elbaite, Na(Li, . Al J)AI.Si.0,(B0,),(0H),0H,
is well known in shades of green and red. Interactions between

Figure 15. Left: this 9.62ct emerald cut verdelite is
faceted with its table parallel to the c-axis. Right: the
7.03ct oval stone was cut with its table perpendicular to
the c-axis. It is clear that the emerald cut stone nicely
displays the green colour (a-axis colour) in the face-up
position while its oval companion shows the dark and
brownish-orange colour down the c-axis.

Figure 16. The pavilion facets return views from
various directions through the stone; pavilion facets
that reflect a view in the direction of the a-axis will
show that colour (green in our specimens). Thus,
even in a specimen cut with its table perpendicular
to the c-axis, by observing the faceted stone from
different directions, the attractive green a-axis
colour can be seen through the crown facets, as
observed here in the oval specimen (arrowed).

Fe? and Ti* (intervalence charge transfer) generate the green colour
of the verdelite variety of elbaite (London, 2016; Pezzota and Laurs,
2011). The green tourmaline at Hofmeyr was in the past referred to as
‘emeralite’ (Kamona, 1994).

Conclusions

The results of this study confirm that the green tourmalines from the
Hofmeyr pegmatite are worthy of attention as gem material. These
attractive gems are notable for their high transparency, pronounced
dichroism and relatively large sizes.

Also notable is the importance of the mining activity at Hofmeyr
mine for the small town of Nyimba. The green tourmalines of the
Hofmeyr mine represent only part of the mine’s mineral wealth.

The town’s economic backbone is based on the mining of all gem
material at the mine. The exploitation of the mine by local operators
contributes to the development of a sustainable approach for the
benefit of the local community.

The Zambian government's efforts to promote the country’s
mineral wealth are also noteworthy. In December 2019, the Zambian
Embassy in Washington DC hosted the Jewel! of Africa Gem and
Jewelry Exhibition, with a view to increasing the country’s share of
the multi-billion euro American and global jewellery trade (Mwanza,
2019). In addition to emeralds, Zambian gemstones exhibited included
tourmalines and aquamarine from the Nyimba area.
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Abstract: In 1895, the largest carbonado ever discovered was found in Bahia Province in Brazil by a field worker named Sergio
Borges de Carvalhoo. Dubbed “The Sergio”, this carbonado was sold several times then broken up for use as an abrasive for
drilling. It was thus lost to science, and it seemed that all that remained for interested researchers was an image of an engraving
published in a contemporary description by Henri Moissan, and an unattributed photograph reproduced in a number of articles
relating to carbonados. Then, two models of The Sergio dating from 1911 were discovered in the collection of the Natural History
Museum, London, allowing considerably more information to be gained about its size and shape. These discoveries prompted us

to revisit the story of The Sergio and uncover its history. Here, in Part One of our research journey, we provide a comprehensive
description of the models and use them to gain a better understanding of The Sergio’s dimensions and appearance. In Part Two, we
trace the astonishing life and times of The Sergio from its finding to its destruction, a journey that led us to a remarkable discovery
in the mineral collections of the Muséum national d’histoire naturelle, Paris.

Introduction
In a recent article on black diamonds in this journal (Hansen and
Rennie, 2022), we wrote about “The Sergio” carbonado found in the
Bahia province, Brazil in 1895, and named after the field worker who
extracted it from the river deposits. It is generally accepted to be the
largest carbonado ever discovered. In the age of industrial expansion
and infrastructure building around 1900, carbonados were the hardest
grinding material available. Our findings revealed that this massive
carbonado was broken up and sold for its value as an abrasive, although
the details of when and where this was done were unclear.

Privately, we lamented the permanent loss of this marvellous stone.
We felt that the picture of an engraving and the single photographic
image found in our searches, and reproduced in our article, seemed not
to do justice to its incredible size and appearance.

A surprise was in store for us, or more literally “in storage”, at
the Natural History Museum, London (NHM). Whilst assisting a visitor
who was researching models of diamonds, the first author discovered

Figure 1. (a)
Photograph of The
Sergio from Furniss
(1906, p.7) juxtaposed
with (b) NHM model
BM.1985,M19558.

not one, but two attractive replica models of The Sergio! Catalogued
under “models”, not diamonds or carbonados, these models had been
overlooked in our previous searches for carbonados. Finding them gave
us the opportunity to confirm some of the suppositions ventured in our
recent article and expand our knowledge of the shape and history of the
remarkable original specimen.

But first we needed to establish that the models did indeed depict
The Sergio. We had identical photographs published in four places: the
guide for the Louisiana Purchase Exposition held in St. Louis (Brazil,
1904), Kunz (1904), Furniss (1906; the photograph used in our earlier
article), and Yawger (1907), who claimed to have the original photo-
graph, taken in June 1895, in his possession. Unfortunately, Yawger's
published image is of poor quality, so we chose the one published by
Furniss (1906) as the clearest photograph to begin our research. This
image is shown in Figure 1, juxtaposed with a photograph of model
BM.1985,MI9558, one of the two models of The Sergio we describe
below. The similarity is unmistakeable.
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Confident that the models did represent The Sergio, we set off
on a detailed exploration of the shape and appearance of The Sergio
and its history. The twists and very surprising turns in our journey took
considerable time and we relate it in two parts. In this first part we
describe the models in detail and begin our search into the history
of The Sergio. In Part Two of our journey, we uncover the remarkable
history of The Sergio from its likely origin, to its finding and to its
unfortunate destruction.

The Sergio Models

The reason the NHM has two models of The Sergio is historical.

In 1985, the mineral and gem specimens of the Museum of Practical
Geology merged with the collections of the NHM, previously the British
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Figure 2. “Front”

of the two models,
BM.1985,M19558 on
the left.

Figure 3. “Reverse”
sides of the two
NHM models,
BM.1985,M19558 on
the left

Museum (Natural History), and each possessed a model (see Note 1 for
a history of the two museums). This is not unusual — other examples
exist within the NHM collection where similar or counterpart specimens
were acquired at about the same time from the same source and came
together with the amalgamation of the two collections.

The two models are shown in Figures 2 and 3, side by side, in as
close to the same orientation as could be managed, with the Museum
of Practical Geology model, BM.1985,MI9558, on the left and the British
Museum (Natural History) model, BM.1911,119, on the right. Figure 2
presents the “front” of the models, and Figure 3 shows the “reverse”
side. Both models are the same size, measuring 8.8mm x 8.2mm x 6.2mm,
and clearly, they are very similar in their shape and their surface features
match closely, but not exactly.
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Each of the models had its original label, and these are shown in
Figures 4 and 5. Model BM.1985,MI19558 was recorded in the Museum
of Practical Geology's Mineral Inventory register on 15 May 1911, as
Number 9558, and described as “Model of a large mass of Carbonado
which weighed 3073 cts or 630 gms; the original came from Bahia,
Brazil”. This register shows that the source of this model was a
donation from “J.R. Gregory”, and the weights in carats and grams
are those reported by Gregory himself in an article published in 1895
(Gregory, 1895). These are the same weights given by Moissan (1895)
who converted grams to carats using the current international standard
of 1 carat = 205mg.

The British Museum (Natural History) model, Register Number
BM.1911,119, is described in the historic handwritten General Register
of Additions to the Collection of Minerals (vol XX part i), and on the
larger of the two accompanying labels (see Figure 5), as “Model in
gun-metal of the largest known piece of Carbonado weighing 3078
carats (=632 grams) found in 1895 in Bahia, Brazil”, purchased from
“Messrs. J.R. Gregory & Co.” in 1911. The separate Price Catalogue
(Department of Minerals, Vol. Z)indicates the purchase price of £1-1-0
(one guinea) was approved on 25 February 1911. Noted in the register,
and repeated on the back of the larger label, is a reference to Gulland
(1902), who reported the weight of the carbonado to be 3078 carats,
and this may be the source of the weight inscribed in the Register.

It was converted to grams using the then Board of Trade standard of
1 English carat = 205.304mg, giving a weight of 632g. The conversion
was likely done by Leonard J. Spencer of the Mineral Department
whose handwriting is in the register and is a close match to that on
the small label.

The data from these registers indicate that both models
were obtained from J.R. Gregory & Co. only months apart in 1911
(see Note 2). Why these models were acquired sixteen years after the
find of The Sergio in 1895, remains a mystery. It seems probable that
the models were made closer to the time The Sergio was found and
interest in it was high.

Figure 4. The label accompanying NHM model BM.1985,M19558 from the
Museum of Practical Geology.

Readers will have noticed the variation in weights given for the
original Sergio in the labelling of the NHM models. Further variations are
found in other references reporting on The Sergio. Some of the confusion
is caused by varying conversion standards between carats and grams,
which did not become internationally consistent until 1914 when the
metric carat (1 carat = 200mg) was accepted by all countries including
Great Britain (see Note 3). Other variations in weight occurred due to the
porosity of carbonado and, being wet when first found, it gradually dried
out, losing as much as 19g in the first two months (Moissan, 1895).

Description of the Models

Both models are a very dark greyish-black and an initial examination
indicated they were made of a copper-coloured metal then coated with
a matte black paint. Inspection of Figures 4 and 5 reveals that both
models have left dark marks on their labels (also visible on the base of
their boxes), suggesting that over the last 113 years some of the dark
coating has rubbed off. Both models, and particularly BM.1985,MI9558
(see Figure 1b), show patches where the metal beneath has been
revealed by the frictional contact.

Model BM.1911,119 weighs 680g and model BM.1985,MI9558
weighs 690g, both reasonably similar in weight to the original Sergio,
which weighed about 630g. Given the size (over 80mm x 80mm x 60mm),
it was clear the models were too light to be solid metal. Each model
has a small hole in almost the same position on one edge, as shown
for BM.1911,119 depicted in Figure 6a, which connects with a hollow
centre. Figure 6b shows the matching hole in model BM.1985,MI9558,
and also shows imperfections in the moulding process, with some
dissimilarities in shape.

We concluded that the models were hollow casts in copper, or a
metal alloy based on copper, then painted.

Figure 5. The two labels accompanying NHM model
BM.1911,119 from the British Museum (Natural History).
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How Were the Models Made?
Two common methods of making hollow metal models are cire perdue,
or lost wax casting, and centrifuge or slush casting. Full descriptions of
various moulding methods are available in references, such as Untracht
(1982) Jewelry Concepts and Technology, and YouTube videos. Briefly, in
lost wax casting, a mould is made using a substance such as moulding
clay to surround the original object, then it is carefully cut to remove the
original, and reassembled to create a “negative” of the original. A hole
is made, into which molten wax is poured to coat the inside surface to
the desired thickness. The mould is broken to reveal the “positive” wax
model which is hollow. This wax model is coated with heat resistant
plaster, and the hollow interior is then filled with an investment
material, often plaster of Paris. The whole assembly is inverted, and
heated so the wax either runs out or is burned away. The assembly
is then filled with molten metal which hardens to create the hollow
model. The external mould is broken away, and the metal model cooled
in water to allow the investment material to disintegrate and escape
through the hole, which is usually then repaired. A powerful advantage
of cire perdue casting is the accuracy and generally very detailed outer
surface of the model. Disadvantages are that the mould is expendable,
each mould can be used only once, and it is a time-consuming process.

In centrifuge or slush casting, a two (or more) part metal mould is
made from the original, and keyed so it can be fitted together. Molten
metal is then fed in and “slushed”, usually by a vibrating machine or
centrifuge, to fully coat the interior surface and to stop gravity causing
the metal to pool at the base. Alternatively, the mould could be filled
with molten metal, allowed to cool slightly so the outside solidifies,
then the remaining molten metal in the interior can be poured out.
Slush casting was invented in 1893 for the casting of lead toy soldiers,
and excess molten metal could be poured away when the interior of the
mould was sufficiently coated.

For the casting of metal models, the mould is often made of grey
cast iron, which has a high thermal resistance and is able to be reused.
The interior mould surfaces are covered with a material (sometimes

Figure 6(a). NHM model BM.1911,119 showing
the small hole leading to the hollow centre.

Figure 6(b). NHM model BM.1985,MI9558 showing the small
hole. Imperfections in the moulding process are visible.
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called “parting material”) that will aid the separation of the mould from
the model when the mould is disassembled. Advantages of this method
of casting are that the moulds are reusable, no interior investment is
required or needs to be removed, and many models can be made quickly.
Disadvantages are that the resulting surface cannot be as intricately
detailed because the mould pieces have to be separated from the model
without breaking it or the mould. Mould join marks may also need to be
repaired. Readers may recall consuming hollow chocolate “Easter eggs”
which are prepared using this casting method, and the join marks
between the two halves are usually visible.

Which method was used to make The Sergio models? Given that
both models came from J.R. Gregory & Co., and that this company
sold models of diamonds (see Note 2), it is likely that the models were
produced in a commercial quantity. Further, the surface of the original
Sergio was not smooth, it had some hollows and raised areas, but overall,
was sufficiently rounded to be easily moulded. Inspection of the models
suggests that a four-piece mould was used, judging from creases or ridges
that appear to be join marks. For The Sergio models to be realistic, the
thickness of the metal shell needed to result in a similar weight to the
original so, possibly, the appropriate weight of molten metal was poured
into the mould, then slushed about to ensure that the inside of the mould
was fully coated by the metal. The small hole shown in Figures 6a and 6b
may represent the opening into which the molten metal was poured and
the hole closed partially as the metal solidified. The hole looks too small
to allow investment to escape easily, supporting the idea of models made
by slush casting rather than the lost wax method.

Figure 7 shows an enlargement of the area surrounding the hole
in Model BM.1985,MI9558, and inspection reveals some parallel file
marks in the copper-coloured metal on both sides of the hole. indicating
a "touch-up” of a join between pieces of the mould. Similar filing marks
are visible on the other model. The image in Figure 7 also gives some
information about the paint process. Above left of the hole is an irregular
patch where the paint has flaked off, showing the bare metal. Various
“imperfections” in the models, seen as slight variations of the surface
features between the two, suggest differential care in the model making
or perhaps even that more than one mould was used. If successive
moulds were used, they were probably made by copying earlier moulds
(as the original would not be available), thus later copies would be less
“perfect” than earlier copies, for example, Model BM.1985,MI9558 is
a little less detailed than Model BM.1911,119. How the original mould
was made, and by whom, we can only guess.

Figure 7. Enlargement around hole in NHM model BM.1985,M19558, showing
abraded areas and file marks.
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Figure 8. XRF spectra from fully abraded surface of NHM model BM.1985,M19558 (files 001/002/003) and NHM model BM.1911,119 (file 006).

© Victoria and Albert Museum.

The Composition of the Models

The Metal

The Register entry for Model BM.1911,119 stated that it was made of
gunmetal. Today, we tend to think of gunmetal in terms of a dark bluish
grey colour, but actual gunmetal is a type of bronze, an alloy of mainly
copper (Cu), tin (Sn) and zinc (Zn). The standard gunmetal is an alloy
usually containing copper 88%, tin 10% and zinc 2%. The melting point

is around 1000°C (cast iron is around 1200°C) which is low enough for
easy casting. As its name suggests, gunmetal was originally used in
ordnance, but it has been replaced in that use by steel. Because gunmetal
withstands corrosion from air and water, it is now used to make valves,
pump parts, steam fittings, and bathroom tapware.

To determine the composition of the metal used in the two models,
micro X-ray fluorescence (UXRF) analysis was performed using a Bruker
Artax 800 spectrometer equipped with a rhodium X-ray tube. The experi-
mental conditions were set at 50kV, 200uA, 100s live time and working
distance of 12mm. The instrument was operated in air and provided
simultaneous multi-element analysis between aluminium (atomic number,
/=13) and uranium (Z=92). The area examined in each experiment was

approximately 100pm or less in diameter. We analysed three fully abraded
spots on specimen BM.1985,MI9558 and one spot on BM.1911,119 in

the areas where the dark paint coating was missing, allowing access to
the metal alloy underneath. One spot on each model that was partially
abraded and looked a silver colour, and another non-abraded spot on each
model, where the dark paint was intact, were also analysed. Examples of
these kinds of spots can be seen in Figures 8 and 9.

The fully abraded spots on the two specimens gave comparable
results. The three spots on specimen BM.1985,MI9558 indicated that cop-
per and zinc were the predominant metals in the bulk alloy; small amounts
of iron (Fe) were present, and traces of titanium (Ti), chromium (Cr), lead
(Pb) and tin were also seen. The relative ratios for BM.1985,MI9558 were
determined to vary between 92(Cu)/8(Zn) and 91(Cu)/9(Zn). The result for
the spot analysed in BM.1911,119 was similar, with a copper to zinc ratio
of 93(Cu)/7(Zn).

Figure 8 shows the combined XRF spectra resulting from the overlay
of the three fully abraded spots analysed on model BM.1985,MI9558, with
photomicrographs of the spots 1, 2 and 3 and the fully abraded spot 6
analysed for model BM.1911,119.
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Figure 9: XRF spectra from black coated surface of NHM model BM.1985,M19558 (green trace) and NHM model

BM.1911,119 (red trace). © Victoria and Albert Museum.

The dominance of copper and zinc with traces of iron and lead are
clearly seen. Traces of other metals are not labelled.

The partially abraded and the non-abraded areas give an indication
of the heavier components of the surface paint. The spectral graph
in Figure 9 shows the overlaid results for the fully black coated,
non-abraded spot on each model, BM.1985,M19558 (spot 5) and
BM.1911,119 (spot 7), focusing on the less abundant elements rather
than copper and zinc from the bulk which are still the predominant
elements in the spectra. The findings suggest that, in addition to copper
and zinc, small amounts of iron, potassium (K), calcium (Ca), titanium,
chromium, lead and tin were present. Of these, potassium, calcium and
titanium appear to be more prevalent in the black coating, probably as
fillers in the paint.

Finally, to determine if the metal in the models could be described
as gunmetal, three standards of gunmetal and brass of known composi-
tion, from the Victoria and Albert Museum (V&A) reference collection,
were selected for analysis to allow a semi-quantitative comparison by

comparing the percentage ratios of the elements in the known brass
standards with the model’s bulk alloy. The brass standards were simi-
lar to the models, but the gunmetal reference was not used because
it contained too much lead and tin to be comparable with the models.
Therefore, despite BM.1911,119 being described as gunmetal, the
two models are in fact an approximate brass composition, as true
gunmetal contains significantly more tin and usually more lead.

The silvery reflective appearance of the partially abraded areas
had led the authors to suspect a silvery layer between the black
paint and the copper-hued metal, potentially a thin layer of tinvia a
process colloquially known as tinning in order to imitate the lustre of
the carbonado. This was further suggested by a small piece of silver-
coloured metal found loose within BM.1911,119 which was extracted
from the small hole using tweezers. Analysis by uXRF indicated the
fragment was predominantly tin. However, as the analysis of the
non-abraded and partially abraded areas did not detect any elevated
tin to suggest this thin layer, the theory was discounted.

The Sergio: An Exploration of the World's Largest Carbonado | 268 — 276



274

Figure 10. FTIR spectra graphs from the paint on the two NHM models.

The Paint

We examined the nature of the paint on the models using Attenuated
Total Reflection- Fourier Transform Infrared (ATR-FTIR) spectrum
analysis. To minimise possible damage to the models, very small
samples of the paint material were removed from the specimens by
scraping. The samples were loaded onto the diamond crystal of the
built-in ATR-FTIR unit of an iS50 benchtop FTIR spectrometer by Nicolet
(ThermoFisher) with a deuterated-triglycine sulfate (DTGS) detector.
This is a very sensitive room-temperature detector for mid-infrared
range measurements. Spectra were recorded from 400-4000 cm™" at

4 cm™" spectral resolution and 64 scans. Automatic background suppres-
sion and baseline correction were applied during analysis.

The resulting FTIR spectra of the two specimens were sufficiently
consistent to conclude that the paint substance is generally the same
on each model. The spectral graphs are given in Figure 10, and show
prominent peaks at 2917, 2849, ~1700, 1461, and ~990 cm™". The peaks
at 2917, 2849, 1700 and 1461 cm™' are consistent with the use of an oil
or wax binder in the paint (Garrappa et al., 2022, Beltran et al., 2015).
The peak at ~990 cm™" could be consistent with degraded charcoal
or vine black in linseed oil (Vahur et al., 2016) but equally could be
degraded bitumen, another common black pigment of the 19th Century.

The results of the (uXRF) analysis on the partially and non-abraded
spots on the two models are complementary to these results. The FTIR
spectral analysis was more sensitive to the binder used in the paints
than the cations (potassium and calcium, etc) which were likely to be
present in the fillers used in the period.

In summary then, we found The Sergio models to be made of a kind
of brass, comprising approximately 91% copper, 8% zinc, minor iron and
traces of titanium, chromium, lead and tin. The models have been coated
with a matte black paint, in which the black pigment is a carbon black,
with linseed oil as a likely binder.

Using the Models to Build a Picture of The Sergio

Our article on black diamonds (Hansen and Rennie, 2022) included two
images of The Sergio, sourced from the reproduction of an engraving

in an article by Moissan (1895), and a photograph taken from Furniss
(1906). At the time, we surmised that one image showed the reverse
side of the other, but because we found no other images, we could not
confirm this assumption. The NHM models allow us to do just that.
Figure 11a shows the engraved image of The Sergio published in Mois-
san (1895) together with the BM.1911,119 model in a similar orientation
in Figure 11b. There is no doubt they refer to the same specimen.
The match means we can conclude that Moissan’s engraving and
Furniss’ photograph do indeed refer to the same specimen.

Figure 11. (a) The engraved image published in Moissan (1895); (b) NHM model BM.1911,119 in the same orientation as the engraving.
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How well do the models represent the original Sergio? We found
only two contemporary descriptions of the appearance of The Sergio.
The earliest and most detailed was by Henri Moissan, a French scientist
with an interest in creating synthetic diamonds from carbon, so his interest
in The Sergio is understandable (see Evans, 2022, for a description of
these efforts). In September 1895, about two months after The Sergio was
discovered in Brazil, Moissan made a presentation about it to the Academy
of Sciences in Paris and this was reported in La Nature (Moissan, 1895).
At that time, carbonados were frequently referred to as “carbons”, and
Moissan's description reflects the outcomes of some of his experiments.

This new carbon, rounded in shape, is very dark black, and its
surface varies from granular to smooth. The granular part, examined
with a magnifying glass or under a microscope with a low magnifica-
tion, has the appearance of a material which has released gases
being still in the pasty [or viscous] state. It looks a lot like the surface
of the microscopic carbon grains we got in our silver and iron pellets
compressed by sudden cooling in water. The colour is also the same.
This carbon is porous; since it was taken out of the ground, that is to
say two months ago, it has lost about 19 grams in weight; at the time
it was found, it weighed 3167 carats. (Moissan 1895, p.304, authors’
translation from French).

The second contemporary report was by James R. Gregory, from
whose company The Sergio models were acquired. He published an article
in December, 1895 in which he referred to Moissan's presentation at the
Academy of Science and wrote that the carbonado specimen “had a dark,
brownish black colour, slightly polished on some of its angular surfaces, as
is usual with examples of this variety of diamond” (Gregory, 1895, p.1536).

These reports indicate that The Sergio’s colour was black, perhaps
with a tinge of brown. The surfaces were smooth to granular, and some
appeared to be “polished”, so we can assume some reflection of light.
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The NHM models are black, with a hint of brown, and some reflec-
tive surfaces (although the possibility of wear through handling cannot
be discounted). The models’ surfaces vary from smooth to grainy,
suggesting that considerable care was taken in painting the models.
Certainly their shape, size and weight closely match those of the
original Sergio. We decided that the models were a good approxima-
tion of the original Sergio, and as The Sergio was lost forever, we
thought that this was the nearest version of it we could hope to see.

We wrote our brief description of The Sergio and its history, based
on the information we had uncovered that seemed to be credible
(Hansen and Rennie, 2022). It was found on July 15, 1895 by a miner
named Sergio Borges de Carvalhoo, from whom it was first bought and
not long after, at an unknown date, it was broken up and sold. At that
time we had found no other confirmable information.

Finding the models gave us some new leads to follow and discover
more about what happened to The Sergio after its discovery. In renew-
ing our research into the history of this specimen, we were assisted
by the references recorded in the General Register of Additions to the
Collection of Minerals (vol XX part i). Fortunately, the archives of the
NHM library are remarkably vast, and the search facilities available on
the internet today reveal a great number of reproductions of historic
printed material.

We set off on a new journey of historical research that took
us from Brazil to Paris to London, Then, after a surprising find in an
obscure literature source, we went back to Paris in the present time in
search of an original model of The Sergio, commissioned by Moissan
himself. We wondered if it was located in the mineral collections of
the Muséum national d'histoire naturelle, Paris. The conclusions to this
second part to our journey to uncover the life and times of The Sergio
will appear in the next issue of this journal.
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Notes

Note 1. The Museum of Practical Geology was founded as the Museum
of Economic Geology, opening in 1837 in Charing Cross. In May 1851,

it reopened as the Museum of Practical Geology, initially sharing its
building with the Geological Survey, the Royal School of Mines and

the Mining Records Office. In 1935 the collections of the Museum of
Practical Geology moved to the newly constructed Geological Museum
building, next to the then British Museum (Natural History) in Exhibition
Road, South Kensington. All of the mineral and gemmological collections
were amalgamated into the Natural History Museum, London in 1985.

The Natural History Museum has its roots in the British Museum,
founded in 1753. As the British Museum'’s collections grew too large for
the premises in Bloomsbury, the natural history items were separated
and moved into the purpose-built building on Cromwell Road, South
Kensington, opening in 1881 as the British Museum (Natural History).
This museum separated from the British Museum in 1963 and was
officially renamed in 1992 as the Natural History Museum.

Note 2: James Reynolds Gregory (1832-1899) was a well-known
geologist, mineralogist and dealer in London from 1858 until his death
in December 1899. Cooper (2006) reported that James was a member
of the Geological Society, the Mineralogical Society, and of the Society
of Arts in England, as well as the Mineralogical Society of France.

He changed the name of his company from James R. Gregory to J.R.
Gregory & Co. in 1896, recognising that his eldest son Albert G. F.
Gregory, who had been assisting him for about 15 years, would continue
the business. During his time as a dealer, James also offered classes

in geology and mineralogy, and sold various kits and equipment as well
as geological specimens of every kind. Cooper (2006, p.146) reproduced
a full-page advertisement from James R. Gregory published in Nature,
in 1877, that advertised “models of crystals and exact facsimiles of 24
of the large diamonds”. It is therefore not surprising that models of the
large carbonado could be obtained from J.R. Gregory & Co. However,
when the two carbonado models pictured here were obtained in 1911
from the company, it was Albert, rather than James, who was in charge.

Note 3. The carat, as a unit of weight for very small objects, has a
centuries-old history. It likely began as the weight of a seed from the
carob tree (Ceratonia siliqua), whose seeds were considered to be
remarkably consistent in weight. Recent research has demonstrated this
is not the case, with seeds varying by as much as +20mg around the
metric carat weight of 200mg (Turnbull et al., 2006). Not surprisingly,
the weight of the carat varied considerably across countries. \Webster
noted that at one time the value varied from 188.5mg to 213.5mg
(Webster, 1975, p.437). One attempt to standardise the carat weight
occurred in 1871 when jewellers in France agreed to set 205mg as the
international standard for one carat, but other countries persisted in
using their own standards. For example, in 1888 the Standards Depart-
ment of the Board of Trade in England confirmed the English carat to be
205.304mg. Zhengzhang (1991) also investigated the variability of carob
seed weights and listed twenty-three different measures prior to 1907,
ranging from 187.00mg in Cyprus to 215.99mg in Livorno.

The discovery of large diamonds, such as the Cullinan in 1905, increased
the necessity to standardise the carat — Spencer (1910) lists eight
different carat values of the Cullinan’s weight published between

1905 and 1910! Spencer was Assistant in the Mineral Department

at the British Museum (Natural History) (and later the Keeper), and

his conscientious efforts to determine its exact weight before cutting
highlights the complications inherent in the diversity of carat values.

In 1907, the French Comité International des Poids et Mesures proposed
a metric carat of 200mg that was accepted by the Quatriéme Conference
Generale des Poids et Mesures in Paris. The United States adopted

the metric carat definition on 1 July, 1913, and it was legalised in the
United Kingdom on 1 April 1914 (Kunz, 1917).
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Antique Treble Clef Brooch - a Family Heirloom
Eleanor Sanders FGAA, Dip DT, HLM

A small gold brooch, grain set with four seed
pearls and five red faceted stones in the design of
a Treble Clef was examined. The brooch measures
43mm x 17mm (Figure 1).

The red stones all had open backs which
aided in polariscope observations. The hallmark is
E. FISCHER 15 CT (Figure 2).

The largest red gem, a cushion shaped
faceted stone, was singly refracting on the
polariscope, greater than 1.81 on the refractom-
eter, showed iron bands in the yellow and green
regions of the spectrum through the spectroscope,
and was inert under long wave ultraviolet (LWUV)
light which all suggested garnet. The microscope
confirmed this identification, with needles,
colourless crystals and fingerprints being evident.

The four smaller faceted red stones however
were doubly refracting on the polariscope and
fluoresced red under LWUV. Twinning planes were
seen in one stone and other natural inclusions
indicated natural corundum variety ruby. The four
seed pearls all fluoresced white under LWUV.

The hallmark was researched and it was
discovered that Edward Fischer (1828-1911)
migrated to Australia from Vienna in 1853 and by
1857 he had established a gold and silversmith
business in Geelong, Victoria. By the 1870's he
was a well-known jeweller in Ryrie St, Geelong,
employing seventeen workers. In 1891, he
relocated to 190 Collins Street, Melbourne, where
the business was then known as E. Fischer &
Son, Manufacturing Jewellers, Watchmakers and
Opticians. His sons, Harry Caspar and Edward
Robert, managed the business until it closed
in 1916.

During the late nineteenth century Edward
Fischer was responsible for most of the gold and
silver sporting trophies in Victoria. In 1876 he was
commissioned to manufacture the first locally
produced Melbourne Cup (Melbourne Cup, 2024)
in the Etruscan-style with two handles. One side
depicted a horse race with the grandstand and
hill of Flemington racecourse in the background;
the reverse had the words "Melbourne Cup, 1876"
and the name of the winning horse, Briseis, who
was ridden by 13-year-old Peter St Albans, the
youngest jockey to win the Melbourne Cup.

Figure 1. Treble clef brooch measuring 43mm x 17mm. Photo courtesy of the author.

Figure 2. Hallmark E. FISCHER 15 CT. Photo courtesy of the author.
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Cup of 1876. Image courtesy of Torquay Museum
Without Walls and reproduced with permission
(Edward Fischer, 2019).

v Figure 3. The first locally produced Melbourne
v
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Unusual Gem Minerals in Jewellery — A Dioptase Brooch

Michelle Clark BSc (Hons 1) PhD FGAA

Introduction

Natural, uncut, mineral crystals are often awe-inspiring as items of
beauty. To the trained eye of a mineralogist or gemmologist, they are
collector’s pieces; to a lapidary, they contain within them potential
waiting to be uncovered by fashioning.

According to The Australian Museum website (Learn About Miner-
als, 2024), of the over 5800 known minerals, only about 100 are cut or
otherwise modified, and only twenty are generally used in jewellery.
Most gem material is faceted so the use of rough crystals in high-end
jewellery is, therefore, uncommon. In recent years, there has been a
resurgence in the use of uncut crystals as items of personal adornment,
or as specimens for sculptural displays (see, for example, Gomelsky,
2021; Rice, 2022).

A quick internet search shows that many uncut crystals, including
diamonds, are now used as the centrepiece in contemporary jewellery
(Bjarnsten, 2020). Preserving the natural form of a crystal retains its
association with its geological origin, especially if it is present with
host material; this relationship is forfeited when a gem is faceted
after which it has no observable connection with its geological (and

Figure 1. Natural dioptase crystal
cluster on calcite host from Tsumeb
Mine, Namibia. Crystals show the
typical high lustre and blue-green
colour. Size: 34mm x 31mm x 28mm.
Image courtesy of Lavinsky (2020).

frequently geographical) history. Knowledge of gemstone origin is
becoming more important as increasingly consumers want to know
how, and from where, specimens are sourced.

Dioptase Mineral

Not all gem crystals are suitable for faceting or fashioning, usually due
to restrictions imposed by inherent physical properties including size,
presence of cleavage planes or hardness. One example is dioptase,

an uncommon copper-containing mineral whose crystals have a high
lustre and show a vibrant, intense blue-green colour (Figure 1). Rarely
found faceted over 1-2ct in size, dioptase is brittle, soft (5 on Mohs
scale), and has perfect cleavage (see Table 1 for a list of properties
and occurrences). Its use in jewellery is mostly limited to setting as a
pendant or broach (earrings too, but many natural specimens are too
large and heavy). Their crystal clusters present a striking silhouette and
texture, and large pieces make statement bespoke jewellery items.
Whilst dioptase has historically been confused with emerald and has
an appearance similar to uvarovite garnet in its drusy habit, dioptase
specimens are stunning collector’s pieces in their own right.

The Australian Gemmologist | January —June 2024 | Volume 28, Number 5


file:///Volumes/EDS%202023/GAA/GAA%20JUNE%202024/Vol%2028(5)%20June%202024/Gem%20Spectrum/Gomelsky,

283

Table 1. Mineral properties and characteristics of dioptase. Diagnostic gemmological constants SG, Rl and birefringence, are in bold (GAA, 2024;

Mindat, 2024; 0’Donohue, 2006).

Formula Cu?Si0,(0H),  Copper silicate hydroxide

Name named in 1797 by René Just Haily
name derived from the Greek dia=through and optos=to see after internal cleavage planes readily visible
through the crystal faces

Uses attractive mineral specimens

occasionally mounted in jewellery

may be cut en cabochon, sometimes carved

faceted gemstones >1ct are rare; crystals ~10mm in size from Namibia
small crystals are commonly heavily included

Crystal system

trigonal, rhombohedral class

Habit occurs as druses of euhedral crystals
squat, hexagonal, prismatic habit, terminated by rhombohedral faces
Colours intense blue-green

Cause of colour

cupric copper in octahedral coordination
idiochromatic

Diaphaneity

generally translucent

Hardness (Mohs)

5

Cleavage perfect on (1071)

Tenacity brittle

Fracture uneven, conchoidal

Lustre vitreous to sub adamantine

SG 3.28-3.35

RI c3:1.644-1.658; €: 1.697-1.709
U+

Birefringence 0.053

Dispersion 0.036 (moderate)

Pleochroism weak to moderate
light to dark blue-green

Absorption broad transmission band in yellow-green centred around 550nm

strong absorption in the blue-violet below 450nm

Fluorescence (LW, SWUV)

inert

Geological occurrences

oxidation zone as a secondary mineral, sometimes together with other copper minerals in copper ore bodies
sedimentary and metamorphic

Common mineral associations

calcite
chrysocolla
malachite
azurite
limonite
quartz

Geographical occurrence

Altyn-Tyube, Kazakhstan; the first dioptase was found here in the late 18th Century by copper miners who
thought they had found emerald

Kaokoveld and Tsumeb, Namibia

Katanga Belt, Mindouli and Renéville, Democratic Republic of the Congo
Malpaso Quarry, Argentina

Avrizona, USA
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Dioptase Brooch

The brooch described here — which can also be worn as a pendant
(Figure 2) — was purchased by the author through a local auction house
several years ago. Captivated by the colour and its gemmological rarity,
the author recognised the brooch as representative of the free expression
quintessential of mid-20th Century jewellery style. The piece was made
in 1973 and has a London assay mark (Figure 3; the maker's mark and
hallmarks are listed in Table 2). The design is bold and sculptural, typical
of large pieces of jewellery that burst onto the jewellery scene in the
1960s and 1970s (see book reviews published in The Australian Gem-
mologist, 27(5), 2021, pp.295-297 for more on this topic).

The brooch is substantial in size (120mm x 47mm x 20mm) and
weighs a hefty 65g. The gold lattice work below the setting around the
dioptase is in two articulated sections which allow separate movement
of the lower piece and of the narrow gold ‘tail’ when worn. The well-
formed dioptase crystals are in their natural setting, formed as a druse
(approximately 50mm x 40mm x 15mm), and have a layer of host quartz or
calcite on the reverse. Magnification of a single dioptase crystal shows a
distinct, euhedral, rhombohedral termination (Figure 4).

The setting is yellow gold, marked 14ct, and enhanced with fourteen
brilliant cut diamonds totalling approximately 1ct which are scattered

amongst the gold work. Typical of jewellery from this era, the diamonds
are mere accessories to the main gem material. They are arranged so as
to form part of the setting which hold but also embellish and highlight
the dioptase crystal cluster, and are subtly incorporated into the

overall design. The reverse of the piece has significant gold scaffolding
(Figure 5). The style of the gold as freeform ribbons (both front and back)
reflects the organic habit and natural undulations of the dioptase.

The dioptase specimen required considerable creativity and exem-
plary engineering skills by the maker in the construction of the unique
setting. This piece is nothing short of flamboyant and demonstrates the
status of jewellery as art.

Famous Dioptase Jewellery

Andrew Grima, who was part of the mid-20th Century revolution in
jewellery styles, favoured natural crystals and he typically mirrored the
natural dioptase crystal habit in the setting or surrounding gold. Grima
was very fond of dioptase and made several pieces during his lifetime
which come to auction now and then, often selling for considerable
sums of money. Grima Jewellery continues his tradition of bold
jewellery with an abstract, organic aesthetic reminiscent of the styles
he created in the 1960°s and 1970°s (Figure 6).

Figure 3. Makers mark and hallmarks for fineness of gold, date letter and London on the reverse of
the brooch. Magnification x45. Photo courtesy of the author.

Maker's Mark and Hallmarks

Identification

CJL (indistinct)

maker’s mark

14 metal fineness, 14ct gold

85 millesimal metal purity, 14ct gold

S

date letter mark, 1973

s

assay mark, leopard, London

Figure 2. Dioptase brooch/pendant set in 14ct gold
with diamonds. Size: 120mm x 47mm x Z0mm.
Photo courtesy of the author.

Table 2. Hallmarks and makers" mark for the dioptase brooch.
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Figure 4. Single dioptase crystal showing typical euhedral rhombohedral Figure 6. Dioptase pendant by Andrew Grima, 1973, part of his ‘Sticks
termination. Magnification x45. Photo courtesy of the author. and Stones’ collection, set with overlapping gold squares and princess
cut diamonds. Photo courtesy of Roberts (2017).
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Examination Results 2023

Diploma in Diamond Technology

Federal Award

Sutherland Diamond Award

(Best all round student in Diploma in Diamond Technology in Australia)

Jacinta Mainstone (VIC)

High Distinction Credit
Jacinta Mainstone (VIC)
Adele Stachiw (VIC)

Diploma in Gemmology

Federal Awards

Geoff Tombs Medal
(Best all round student in Gemmology 2 in Australia)
Dhananchayan (Dhanu) Narenthiran (NSW, In-House)

Julia Myers Award
(Best practical paper in Gemmology 2 in Australia)
Renate Barnier (NSW, Flexi)

Margaret Martell (VIC)

State Prizes and Awards
(All award recipients must pass with Distinction)

New South Wales

Management Committee Prize

(Awarded to the NSW student who achieves the highest
aggregate mark in Gemmology 2)

Dhananchayan (Dhanu) Narenthiran (In-House)

Trustee's Award

(Awarded to the NSW student who submits the best practical
paper and who passes with Distinction)

Renate Barnier (Flexi)

Victoria

Victorian State Practical Prize
(Awarded for the best practical paper in that State)
Dorothy Leigh Jing (Dorothy) Ng (In-House)

State Prize

(Awarded to the best all round student in Gemmology 2 with
the proviso that this student shall not have been awarded a
Federal prize)

Mahsa Page (In-House)

Pass
Kai Xin (Abby) Liang (VIC)
Ara Tchorbadjian (VIC)

South Australia

The Stevenson Award

(Awarded to the Gemmology 2 student gaining a pass with
Distinction for the highest aggregate marks in the State)
Martha Dimitriou (In-House)

The Marian Bartram Award

(Awarded to the most improved practical student in
Gemmology 2, at the discretion of the teaching staff)
Samuel Mucklow (In-House)

Queensland

State Prize

(Awarded to the student attaining the highest overall mark
in Gemmology 2 in the State)

Jelena Popov (Blocks)

The John Andrew Prize

(Awarded to the student attaining the highest overall mark in
Gemmology 2 in the State)

Jelena Popov (Blocks)

Western Australia

The F. M. Mardiros Memarial Prize

(Awarded to the top Gemmology 2 student in
Western Australia who must gain no less than a pass
with Distinction)

Dhyana Ming Ying Bora (In-House)

Tasmania

The George Norris Award

(Awarded to the Gemmology 2 student gaining a pass with
Distinction for the highest aggregate marks in the State)
Not awarded 2023
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Examination Results 2023

Diploma in Gemmology

High Distinction (Order of Merit)

Dhananchayan (Dhanu) Narenthiran (NSW, In-House)
Renate Barnier (NSW, Flexi)

Distinction (Order of Merit)

Mahsa Page (VIC, In-House)

Martha Dimitriou (SA, In-House)

Dorothy Leigh Jing (Dorothy) Ng (VIC, In-House)
Dhyana Ming Ying Bora (WA, In-House)

Samuel Mucklow (SA, In-House)

Danette (Dani) Shand (VIC, In-House)

Sara Olet (WA, In-House)

Jelena Popov (QLD, Blocks)

Credit (Order of Merit)

Joanne (Jo) Brereton-Reilly (VIC, Flexi)
Anna Akacich (QLD, Blocks)

Mystara Holweg (NSW, Flexi)

Joanne Nelson (VIC, In-House)
Alexandra (Alex) Turnidge (VIC, Flexi)
Kate Agostino (NSW, In-House)
Rohinton (Ron) Noble (WA, In-House)
Matthew Goddard (NSW, In-House)
Noor Alsalami (NSW, In-House)
Cornelis Moorhoff (VIC, In-House)
Luna Lee (VIC, In-House)

Yulia Turenko (NSW, Flexi)

Claire Claydon (WA, In-House)

Daniel Fergusson Milne (VIC, In-House)
Chathula Kiripitige (SA, In-House)

Pass (Alphabetical Order)

Olivia Catanach (VIC, In-House)
Rebecca Cheney (QLD, Blocks)
Laurence Coffrant (SA, In-House)
Raymond de Zwart (VIC, Flexi)
Ashton Duckett (VIC, In-House)
William (Will) Evans (VIC, In-House)
Penelope (Penni) Helfrich (NSW, Flexi)
Tracey Judd lva (VIC, Flexi)

Isabella Macciolli (VIC, In-House)
Rachael McCarthy (VIC, In-House)
Maree Nelson (QLD, Blocks)

Kellee Roddom (NSW, In-House)
Victoria Seesaha (WA, In-House)
Cherry So (WA, In-House)

Christian Topolcsanyi (VIC, In-House)
Penny (Penelope) Watson (VIC, Flexi)

Gemmology 1
(Alphabetical order by Division)

New South Wales
Crissabella Bucceri

Western Australia
Rylee Benson

Alessio Cerrone Kayo Cox

Ines De Valle Anastasia Dimitriou
Conor Ferguson-Rienks Ellen Hamersley
Teaghan Hall Min Young Lee
Natalie Hambly Elle Owens

Ki Lok (Carol) Ho Teri Pascoe

Hang My (Christine) Luu Chris Purnell

Cameron McKerrell
Nicholas Mecsery
Himani Misra

Larisa Okhrimenko
Rebecca (Becs) Simpson

Queensland

Ellen Amey
Christabel Denham
Sheree Elliott
Philip Green
Jessica Harper
Indiana Jones
Cameron McLay
Maraeka McLuckie
Domicella Meldere
Parvin Rashnoo

South Australia
Jourdan Barford
Jessica Heng
Sonya Lorenz
Florence Pas
Evan Sperou
Matthew Verdon

Victoria

Ashley Bellino

Penelope (Penny) Bouvier
Yi-Jen (Sandy) Chu

Clare Chui

Rachelle Douglas

Rupali Goyal

Stefanie (Stef) Kerby
Mengru Li

Oskar Lindenmayer
Chaminda (Sam) Matharage Don
Timothy (Tim) Peel

Keren Smolarski

Sophie Tornatore

Sophie Waldron

Yingjiao (Angel) Yu
Yuanyuan (Helen) Zhao

N
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From the Archives

This article by Trevor Linton was published in The Australian Gemmologist, Volume 20(6), April-June, 1999, pp.232-235, and is republished in his honour.
It is one of many articles written by Trevor during his life-long devotion to the development and evaluation of gemmological equipment and techniques.
Trevor's extraordinary contributions in this field of gemmological research remain unsurpassed. The technique of visual optics is still a valuable
technique in the practical teaching classes for current Diploma in Gemmology students.
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King of Diamonds —
Harry Winston

The Definitive Biography
of An American Icon

By Ronald Winston and William Stadiem

King of Diamonds — Harry Winston — The Definitive

Biography of An American Icon, is an exceptional
book to read. From poverty, tragedy, sacrifice and
betrayal to some of the most significant triumphs
and milestones in the history of modern jewellery,
the biography of Harry Winston (who was born
Harry Weinstein) unveils the incredible events

of his life that led him to be a world-renowned
success. Narrated by his son, Ronald Winston,
the book showcases Winston's determination,
professionalism, relentless work ethic, grit and
undeniable passion for precious gems.

The first two chapters, Milk and Honey and Into
the West, set the tone of the biography. Ronald’s
grandfather, Jacob Weinstein, was born in

1864, in the Russian town of “Staro” (short for
Starokostiantyniv). During the decade of violent
“pogroms” (riots), Jacob Weinstein was amongst

the millions of oppressed Jews who had no choice

but to leave and make the treacherous journey

to the New World of America; Jacob beat the
odds and landed in the safe haven of Ellis Island,
New York, in 1890. Less than a year later, his
wife, Jennie Harriman and baby boys Charles and

Stanley arrived, leaving behind the deadly Russian

winters, and together they settled into the streets
of the then Jewish Harlem, Manhattan. Soon
after, they had their third child, Dora, followed by
the birth of Harry five years later in 1896.

Harry grew up fast. He had no formal education
and, being too poor to take the subway, Harry
became his father's full-time runner and messen-
ger. He covered all areas of Manhattan, first doing
family errands, then later hunting for treasures
from (what was then) the diamond district near
Wall Street, before returning to Morningside

Heights where his father had set up shop —
‘Jacob Weinstein Jeweller' —in 1901.

Harry's obsession and passion for precious gems
became apparent when he made the decision
to purchase a ring with a green stone that had
caught his eagle eye: it was from a tray of junk
jewellery, in an unknown pawn shop, and cost
twenty-five cents. Running back to his father’s
shop to examine it further, the green stone
turned out to be a two carat emerald and within
48 hours it was sold for US$800, a consider-
able amount of money for the time. This was
the defining moment of Harry's profession

and purpose.

In 1910, at age 14, Harry was hungry, had no
money, and was deeply wounded by the loss of
his mother whose death he shouldered alone
as his father was, by this time and for his own
health reasons, in California. According to
Harry’s son, Ronald, what seemed to make the
most impression on a young Harry during his
time in California, was his chosen clientele,
namely, the wives of the elite with their Queen-
worthy estates of jewels and diamonds. Ronald
refers to a shimmering, seven-roped pearl
necklace extravaganza which weighed fourteen
pounds and was owned by Mrs Crocker, and
undoubtedly caught Harry’s attention.

“In any event, Mrs. Crocker, and Mrs. Hunting-
ton, came to symbolise to my father the ultimate
feminine glamour and bejewelled extravagance.
These were the clients he dreamed of serving,
of adorning, of making him rich and powerful.
The Big Four was his fantasy, a fantasy forged in
the standing room of that San Francisco opera
house when my father was barely twenty and
barely solvent.” (page 56)

At age 22, Harry Weinstein of Fifth Street
returned to New York, considered the retail
capital of the world in 1919, as Harry Winston
of Fifth Avenue. He had a new confidence and a
new firm, Premier Diamond Company, and was
ready to take on the world.

And did he take on the world! In 1925, he
purchased Mrs Stoddard’s estate of New
Haven, Connecticut, for over US$1 million and
reaped an incredible profit of US$125,000
within six months when he sold the entire lot.
Financially savvy through years of nurturing
banking connections, he clinched his next
deal in 1926 when the estate of Mrs Arabella
Huntington, one of California’s well-known
dowagers, was about to be put on the market.
Harry was keen to purchase this property, and
after inspection before it officially entered the
market, Huntington's son, Archer, said yes to
Harry's offer of over US$1.5 million. Harry was
beginning to realise his dream of being rich
and powerful.

For Harry, it was one thing to be rich, and

another to be famous. In 1929 at age 33, Harry
lost his father, Jacob Weinstein; in the same
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year, Harry met the love of his life and muse,
Edna Fleishman, on a train to Atlantic City.
Personal events notwithstanding, Harry still
yearned for the next big success. And what
would be considered bigger than the estates
of the elite? Bigger diamonds! True to the
workaholic that he was, Harry followed his
epiphany to be the only jeweller in America to
run both wholesale and retail businesses with
big and small gemstones, rough diamonds and
coloured gems. But he couldn't do this without
his muse, Edna (for a while, Harry was so
focused on trying to get his name out there that
he nearly lost her to another suitor), whom he
wed in 1933.

Captivating chapters in the book follow that de-
scribe Harry and Edna Winston conquering the
world together — the perfect match of wealth,
fame and class —and acquiring diamonds that
go by the names of Jonker, Vargas, Idol's Eye
and Hope to name a few, whilst raising two
children, Ronald and Bruce, in their palace of a
town house off Fifth Avenue.

| was in awe of the triumph described in
Chapter Six, War Baby, a triumph only revealed
as a result of this biography. Harry Winston had
contributed to the winning of the diamond war
at the end of World War II. He was instrumental
in blocking the trade in industrial diamonds
with Germany (diamonds were used for
weaponry and communications), and offering
an economic strategy that President Vargas of
Brazil couldn't refuse.

You'll find within the centre of this great read,
sixteen pages of black and white photographs
of Winston and his family. Two decades

in the making, this well-written biography

is informative and a necessary addition to
anyone’s library, not only to those who have

a passion for gems and jewellery but any
individual who has a goal they wish to achieve.
Winston encapsulates the mantra that when
you put your head down, prioritise your efforts
and focus on the outcome you're trying to
achieve, adversity including tragedy and poverty
will not stand in the way of you achieving

your vision.

Monica Claire Casamento
FGAA, CPAA, DipDT, AJP

Editor’s Note: this book was purchased by
the reviewer.
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The Art of the Ring

Highlights from
the Griffin Collection

By Diana Scarisbrick

“Providing so many insights into the lives of our
ancestors, a ring collection of this calibre can
truly be regarded as a compendium of European
history and art from ancient Greece to the end of
the twentieth century.” Preface, p.13.

This astonishing book describes in historical
detail 100 rings from the Griffin Collection, a
private collection that includes over 500 rings

in addition to many other historically significant
works of art. The extraordinary items selected
and described in this book were chosen for their
provenance and connection to the personal
history of the wearers.

Rings through the ages have been tasked with
multiple representations: signet and devotional
rings used in business, spiritual and religious
settings; memento mori and memorial rings to
commemorate life events such as friendship

and marriage; engraved and sculpted rings that
represent cultural, sporting and artistic interests;
rings set with coloured gemstones and diamonds
that are frequently decorative, and have been
worn for millennia as items of artistic expression,
taste or wealth; and rings that have esteemed
royal and noble connections. In the eight chapters
of this book, the author describes in exceptional
curatorial detail the origin, meaning and life of
these rings.

The author, Diana Scarisbrick, is a graduate of
Oxford University and an independent jewellery
historian of international renown. Scarisbrick
has written more than twenty books over a
fifty-year career; this book is the third in a series
of publications regarding the Griffin Collection.
Meticulously researched and superbly illustrated
in full colour, the selection of rings that comprise
this museum-level publication are detailed in all
aspects. Specifics of the era in which the rings
were made, the type of gold or ather precious
metal used and full dimensions are provided in
addition to the provenance of the piece. The style

of the shank and the setting, be it bezel or
claw, as well as significance of any engraving,
cameo or other embellishment, frequently
enamel, are described with precision. If stones
were used, the type of stones and how they
are cut, and where the ring has been exhibited
or further investigated are in the text that
accompanies the illustrations.

Naturally, there is cross-over in the style of a
ring and its meanings. Catalogue Number 11,
an edited description of which is reproduced
below, is one such ring that combines the
symbolism of a signet ring with connections to
spiritual and religious beliefs as they were in
the 1600s.

“Memento Mori Swivel Signet Ring England?,
17th century

Gold with black, green, blue, and red enamel

Weight 10 g; diameter 23 mm;
head 18 x 19 mm

Gold ring, the hoop chased with foliate orna-
ment expanding at the shoulders to support
the octagonal swivel bezel ... engraved on

one side with a coat of arms bearing three fish
swimming surmounted by a crested helm ...
and on the other side enamelled with a skull
and cross bones on a black ground surrounded
by vari-coloured flowers and leaves.

The plants, flowers and leaves bordering the
skull and cross bones could also allude to the
brevity of life (Psalm 89: “In the morning it
[the grass] springs up and flowers. By evening
it withers and fades”).

PROVENANCE Private Collection, Australia

EXHIBITED A Fine Possession: Jewellery &
Identity, Powerhouse Museum, Sydney

7 December 2013—12 October 2014
LITERATURE Scarisbrick 2016, cat. 7
Griffin Collection inv. 2016-050." p.36

Of note, this ring is in a private collection in
Australia (as are some others that feature in
the book) and was exhibited at the Powerhouse
Museum in Sydney ten years ago, an exhibition
that this reviewer recollects attending.

The book is systematic in its layout and
presentation of scholarly detail. The Griffin
Collection is deserving of such a superbly
written monograph, as it is itself profound in
its scope and value. Specifically, the Collection
is rich in examples of devotional rings from
500-700 CE, an era whose art emerged during
the Roman empire and its intersection with
Byzantium. Goldsmithing was held in high
regard and pieces were frequently laden with
emblematic significance expressing devotion
and seeking protection for the wearer.

The chapter on Rings Set with Coloured Stones
follows the advent of the use of coloured gems
favoured for their beauty and rarity, dating from
the Hellenistic world in the time of Alexander

the Great (356-323 BCE) to modern times.
Garnets from India, as well as pearls and glass,
were incorporated into designs. Much later, in
the 14th Century, sapphire was used; the colour
was equated with the colour of the heavens
and worn generally by the king or high clerics.
Hessonite garnet, pink sapphire, aquamarine,
ruby, amethyst, emerald and chrysoberyl are all
represented.

Diamond rings, fittingly, have a separate
chapter, also with representations from Roman
times, via Pliny the Elder, to exceptional
examples of Mediaeval diamond jewellery and
through to the present day. This is also the
history of diamond cutting — from the natural
octahedral, through the point, table, rose and
modern brilliant cuts — examples of which are
spectacularly represented in the pieces from
the Collection.

It would be ungracious to choose a ‘favourite’
from the rings presented here; however, it is a
human tendency to desire the rare and beauti-
ful. The cluster ring in Catalogue Number 83
is breathtaking. Originating in Europe c. 1680,
it is comprised of fifteen well-matched table
cut diamonds, and a larger central diamond
placed “lozenge-wise"” surrounded by black and
white enamel on the sides of the wide bezel.
Further embellished with a hidden, enamelled
rose motif on the back of the bezel, this piece
captures the enduring symbolism associated
with diamonds, namely, virtue and constancy,
and is striking in its size and craftsmanship.

This book’s Preface commences with the lines:

“In the realm of ancient treasures, where myth
and history intertwine, the Griffin Collection
captivates the imagination like no other.”

The Art of the Ring certainly “captivates the im-
agination” with its stories and takes the reader
on a mythical and historical journey through
the objective eyes of a dedicated scholar. It is
a privilege to be invited to share the back

story of the rings that are presented, and it left
this reviewer wanting to obtain Scarisbrick’s
earlier publications for more information of
this breadth and depth. This book will entrance
anyone interested in the richness of human
culture, beliefs, history and achievement.

Michelle Clark
BSc (Hons 1) PhD FGAA

Editor’s Note: this book was provided by the
publisher for the purpose of this review.
Format: Hardback

Language: English

Number of Pages: 224

Publisher: Paul Holberton Publishing
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ISBN: 9781915401069
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